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IL-8 RECEPTOR ANTAGONISTS 



FIELD OF THE INVENTION 

This invcniion relates to a novel group of phenyl uica compounds, processes lor ihc 
preparation thereof, the use thereof in treaUng IL-8. GROa. GROp, GROyand NAP.2 
mediated diseases and phannaccutical conhposiitoas for asc in such therapy. 

BACKGROUND OF THE INVENTION 

Many differeni names have been apphcd lo lnierleukin-8 (IL-S). .such as neutrophil 
atiractant/acUvaUon protein- 1 (NAP- 1 ). monocyte derived neutrophil chemotacUc factor 
(MDNCF). neutrophU activating faaor (NAF). and T-cell lymphocyte chemotacUc factor. 
lnterleukin-8 Ls a chemoattractani for neutrophils. ba.sophils. and a suhsci ofT-cells U i.s 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and 
epithelial cells exposed to TNF. lHa. IL-ip or LPS, and by neutrophils themselves when 
exposed to LPS or chemotacUc factors such as FMLP. M. Baggiolini ct al. J. Clin inv.c. 
84, 1045(I989):J. Schroder eial. iJmmunaL /i9. 3474 (1987) and J. Imm.mni iaa 
2223 (1990) : Stricter, et al. Science 24^. 1467 ( 1989) and J. Biol Ch^m 7ftA i(»2l 
(1989); Cassatella ei al, J. Immnnni 3216 (1992). 

Groa, GROp. CROy and NAP-2 al.so belong to the chemokinc a family. Ukc IL-8 
these chcmokincs have aLst) been referred u. by diffcieni names. For instance GROa. p. y have 
been fcfeired U) as MGSAct. p and y respectively (Melanoma Grouih Stimulating Activity) 
.see Richmond ci al. J. Cell Phy.siology 129. 37.S (1986) and Chang ei al. iJmmmml I4K I 
{ 1992). All Of the chemokines of Uic a-lamily which po.s.sess the ELR motif dirccUv prcccdinL- 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 .stimulate a number of functions in viiro Thcx 
have all been shown to have chemtmtractam properties for neutrophil.s. while IL-8 and GROa 
have demonstrated T-lymphiKrytcs. and ha.sophiles chcmotaciic aciiviiv. In addition IL-K can 
mducc histamine relea.se from ha.sophils imm both n.MTnal and atopic individuals GRO-a and 
IL-8 can in addii.on. induce ly.soa«,mal en/.yme rclca.sc and rcspiraiorx- burst from ncuin^hiLs. 
ILr8 has al.so been shown 10 increa.se the .surface c.xprc.s.sion of Mac- 1 (CDI lh/CDI8) on 
ncuin^phils without do novo protein .synthesis This may contribute lo increased adhesion of 
the neuirophU.s i.. vascular endothelial cell.s Many known disca.scs are characterized by 
massive neutrophil infiltration. As IL-K. Groa. GROp. GROy and NAP.2 promote the 
accumulaUon and activaUon of ncutrophihs. these chemokines have been implicated in a wide 
range ol acute and chronic inllammaiory di.sorders .nduding p.sona.s.s and rheumatoid arthniis 
Baggiolini et al. FEBS UlMO? . 97 ( 1992,: Miller et al. Crit. Rev.mn,..n.. n , 7 ( ,992,: 
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npponhPim ri al Annu Rev. Immunol. 9 . 617 (1991): Scilzelal,. J Clin. Invest. X7. 463 
( 1991 ): Miller el aL. Am. Rev. Rcspir. Pis. 146 , 427 ( 1992); Donnely ei al.. Lancet 34 L 643 
(1993). In addition the ELR chcmokines (those containing the amino acids ELR motir just 
prior to the CXC motif) have also been implicated in angiostasis. Stricter et al. Science 258, 
5 1798(1992). 

In viiro. IL-8. Groou GROp, GROy and N AP-2 induce neutrophil shape change. 
chemotaxis« granule release, and respiratory burst* by binding to and activating receptors of the 
seven-transmcmbrane. G-protcin-linkcd family, in particular by binding to IL-8 receptors, 
most notably the B*receptor. Thomas ei al., 1. Biol. Chem. 266. 14839 (1991): and Holmes 
1 0 et al.. Science 253 . 1 278 ( 1 99 1 ). The development of non-peptide small molecule antagonisu; 
for members of this receptor family has precedent For a review see R. Freidinger in: 
Propress in Dnip Research^ Vol. 40, pp. 33-98, Birkhauser Veriag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammaiory 
agents. 

I S Two high affinity human IL-8 recepiors (77% homology) have been characterized: IL- 

8Ra. which binds only IL-8 with high affinity, and IL-8Rp. which has high affinity for IL-8 
as well as for GRO-a. GROp, GROy and NAP-2. See Holmes et al.. supra: Murphy et al.. 
Science 253 . 1280 (1991): Lee ci al., J Biol Chem. 267, 16283 (1992): LaRosa et al, L 
Biol Chem. 267 , 25402 (1992): and Gayle et al.. 1 Biol. Chem. 268. 7283 (1993). 

20 There remains a need for treatment, in thu; field, for compounds which are capable of 

binding to the IL-K a or |J receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemoiaxis of ncuvophil and T-cclls subsets into the 
inflammatory site) would benefit by ct)mpounds which arc inhibitors of IL-8 receptor binding. 

2,S SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chemokinc mediated disease, 
wherein the chcmokine is one which bjnds U) an IL*8 a or p receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaccutically acceptable salt thereof. In particular the chcmokine is lL-8. 

30 This inveniitm also relates to a method of inhibiting the binding of IL-8 to its rccepu)rs 

in a mammal in need thereof which comprises administering to said mammal an effective 
amt>uni of u compound of Formula (I). 

Compounds of Fi>rmula (I) useful in the present invention arc represented by the 
suuclure: 
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wherein 

X is oxygen or sulfur; 

R is any funciional moiety having an ionizable hydrogen and a pKa of 10 or less; 
5 R I is independently selected Trom hydrogen: halogen: nitro: cyano: halosubstituted C | . |() 
alkyl: C i . lo alkyl: C2- 10 alkcnyl; C], lo alkoxy; halosubsuiuied C i . lo alkoxy: azide: 
S(0)iR4: hydroxy; hydroxy C | .4alkyl; aryl; aryl C m alkyl: ary loxy ; aryl C | ,4 alky loxy : 
heieroaryl: heteroarylalkyl; heterocyclic, heterocyclic Ci,4alkyl: heteroaryl Cm alkyloxy; 
aryl C2- 10 alkenyl; heio-oaryl C2- 10 alkenyl; heterocyclic C2- 10 alkenyl; NR4R5; C2-10 
10 alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rlo; S(0)3H; S{0)3R8: Ci-io alkyl 
CfO)Ri 1; C2.ioalkenyl C(0)Ri 1; C2.10 alkenyl C(0)ORn: C(0)Ri 1: C(0)0Ri2: 
OC(0)Rii;NR4C(0)Rii:oriwoRi naoieiiesiogeihermay form O-(CH2)s0- or a 5 10 6 
membeied unsaturated ring; 
t is 0. or an integer having a value of I or 2; 
15 s is an integer having a value of 1 10 3; 

R4 and Rs are independently hydrogen, optionally substituted C|-4 alkyl, optionally 
suhstiuitcd aryl. optionally substituted aryl CMalkyI, optionally substiuited heteroaryl. 
optionally substituted heteroaryl C i ^kyl, heteriKyclic, heterocyclic C | .4 alkyl. or R4 
and R5 together with the niu^ogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional hctcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: niu-o: cyano: halosubstituted C | . 10 alkyl: 
Ci-ioalkyl: C2.IO alkenyl: C|.|o alkoxy: halosubsuiuted Ci-ioalkoxy: azidc: S(0)|R4: 
hydroxy: hydroxyC|-4alkyl: aryl: aryl CMalkyl: aryloxy: arylC|.4 alkyloxy: hcteroani: 
heteroarylalkyl: heteroaryl Cm alkyloxy: heterocyclic, heterocyclic C|-4alkyl: aryl C2-H) 
25 alkenyl: heieroaryl C2.10 alkenyl: heterocyclic C2-|(| alkenyl: NR4R5: C2-K) alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0: S(0)3H: S(0)3R8: Cmo alkyl C(0)R 1 1 : 
C2-M)alkenyl C(0)R| 1: C2-I0alkenyl C(0)OR||: C(0)Ri |: C(0)ORi2: 0C(0) R| 1 : 
NR4C(0)Ri 1 : or two Y moieties together nuiy f orm D-(CH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring: 
30 n is an integer having a value ol 1 10 3: 
m IS an inicgcr having a value of I to 3: 
Rs is hydrogen or C]^ alkyl: 
RloisCi-iualkyl C(0)2R8: 
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R| I is hydrogen. C 1-4 alkyl. opUonally suhsuiuied aryl. opiionally subsiiiujcd aryl C|-4alkyl. 
opiionaJly subsiiluied heteroaiyl, opiionally subsuiuted heieroaiylC |-4alkyJ. optionally 
substiuited heterocyclic, or optionally subsuiuied heicrocyclicC j ^kyl: 

R 12 is hydrogen, Ci- io alkyl. opUonally subsUuiied aiyl or optionally substituted arylalkyl: 
5 or a phaimaceuUcally acceptably sail thereof. 

Another aspect of the present invention is to a method of treating a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (ID or a 
I () pharmaceutically acceptable salt thereof, as deflned herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to iis receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
araouni of a compound of Formula (II). as defined herein. 

TTus invention also relates to the novel compounds of Formula (II). or a 
1 5 pharmaceutically acceputble salt thereof, as defined herein. 

Another aspect of the present invention is to a method of ueating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-S a or 3 receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutically acceptable salt thereof, as defined herein. 
20 This invention also relates to a mediod of inhibiting the binding of IL-8 lo its rcccpiors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount ol a compound of Fomiula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
phainiaccutically acceptable salt Uiereof. as defined herein. 

25 

PETAILEP PESCRTPTTON QFTHF iNrvFNrr|n^ 

The compounds of Formula 0) may also be ased in a.ssociation with the vcicrinarx' 
uratment of mammals, other than humans, in need of inhibition of IL-K or other chcmokincs 
which bind to the IL-8 a and p receptors. Chemokine mediated diseases l\>r treatment. 
.^0 therapeutically or prophylactically. in animals include disca.se states such its those mncd herein 
in the Methods of Treauncni .section. 

In compt)unds of Ftirmula (I), R is .suitably any luncUonal moiety which provides an 
u)ni/aWc hydrogen having a pKa of 10 or less, preferably from about 3 to 9. more prclcrablx 
35 from about 3 to 7. Such lunctional groups include, but are not limited lo. hydro.xy. carhoxvlit 
acid, thiol. -SR2 -OR2. -NH-C(0)Ra. -C(0)NR6R7. a substituted sulfonamides of the 
fomiula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or a tetrazt>lyl: wherein X2 is oxygen 
or .sulfur, preferably oxygen. Preferably, the functional group is odter than a sullbnic acid. 
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either direcUy or as a subsiiuient group on ihc aryl. heieroaryl. or heicrocyclic moieiy ring, 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rb. Suitably. R2 in a 
subsUtuied aryl, heieroaiyl. or heterocyclic moiciy which ring has ihc luncuonal moieiy 
providing the ionizaMe hydrogen having a pKa of 10 or less. 

Suitably. R6 and R7 arc independenUy hydrogen or a Cm alkyi group, or R6 and R7 
together with the nitrogen U) which Ihey are attached form a 5 to 7 member ring which ring may 
opuonally contain an additional heteroaiom which heicroaiom is selected (nm oxygen. nim)gcn 
or sulfur. TTiis heteroring may be optionally substituted as defined herein. 

Suitably Ra is an alkyl. aryl. arylC|-4alkyl. heieroaiyl. hcicroar> lC|-4aIkyI. 
heterocycUc. or a heterocycUc C|.4alkyl moiety, all of which may be optionally substituted, as 
defined herein below. 

15 Suitably. Rb is a NR6R7. alkyl. aryl. arylC|-4alkyl. arylC2.4alkcnyl. heieroar>'l. 

heteroarylCi-4alkyl. heterDafylC2-4 alkenyl, heterocyclic, or heten»cyclic C |-4alkyl, or a 
heterocyclic C2.4alkcnyl moiety, camphor, all of which may be optionally .sub.siitutcd one to 
three times independenUy by halogen; nitro: halosubsuuited C | -4 alkyl. .such as CF3: C | -4 
alkyl, such as methyl: Cm alkoxy. such as methoxy: NR9C(0)Ra: C(0)NR6R7. S(0)3H. or 
C(0)OC 1 ^ alkyl. Rb is preferably an opUonally subsUtuted phenyl, benzyl, or styiyl. When 
Rb is a heieroaiyl preferably ii is an opuonally sub.siiniicd ihiazolc. opuonally .suhsiiuited 
ihienyl. or opuonally .sub.sUtutcd quinolinyl ring. Wherein R9 is hydrogen or a C1.4 alkyl. 
preferably hydrogen, and suitably when the .sub.stiiucni group is NR<)C(0)Ra. then Ra is 
preferably an alkyl group, such as methyl. 



20 
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Suitably Rc is hydrogen, alkyl, aryl. arylC|.4alkyl. arylC|.4alkcnyl. hcicroarN-I. 
hereroarylCi^yl. heteroaiylC i w|alkenyl. hcierocyclic. or hetciocydic C | ^alkvl. or a 
heterocyclic C i^kenyl moieiy. all of which may be opuonally .suKsiiiuted one 10 three umcs 
independenUy by halogen, nitro. halosubsiiiuted C1-4 alkyl. C 1.4 alkyl. Cm alkoxy. 
NR9C(0)Ra. C(0)NR6R7- S(0)3H. or C(0)OC|-4 alkyl". wherein rI, ,.s hydrogen or a C| .4 
alkyl. Preferably. Rc is an optionally .sub.stiuited phenyl. 

When R Ls an OR2 or SR2 moiciy it i.s recognized by one ol skill in the an ihal the ar> I 
ring must therefore, contain the required ionizable hydrogen. The aryl ring may also be 
addiiionally subsiiiuicd. independenUy. by one lo three gn)up.s. which group-s may also conuiin 
an addiuonal ionizable group, and which include but arc noi limited 10. halogen, niin). 
halosubsuuited Cm alkyl. Cm alkyl. Ci^ alkoxy. hydroxy. SH. -O0)NR6R7. 
-NH-C(0)Ra, -NHS(0)2Rb. S(0)2NR6R7. C(0)ORk. or a teirazolvl rinc. 
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In compt)unds of Formula (I), suiiahly R| is tndependenily selected from hydrogen: 
halogen; nilro; cyano: halosubsUiuted C | . |o alkyK such as CF3: C | . 1 0 alkyl. such as methyl, 
ethyl, isopropyl. or n-propyl: C2- 10 aikenyl: C |- 10 alkoxy. such as mcthoxy. or ethoxy: 

5 halosubstituted C mo alkoxy, such as irilluoromcthoxy: azidc: S(0)iR4. wherein i is 0. i or 2: 
hydroxy: hydroxy C 1 .4alkyK such as methanol or eihanol: aryl such as phenyl or naphthyl: 
aryl C M ^kyK such as benzyl; aryloxy« such as phenoxy; aryl C | .4 alky ioxy« such as 
benzyloxy: heu^roaryl: hetcroarylalkyi; heicniaryl C) .4 alkyloxy: aryl C2- 10 aikenyl ; 
hcicroaryl C2-IO aikenyl: NR4R5: C2-H) aIkenyl-C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: 

10 S(0)3H; S(0)3R8: C | - 1 0 alkyl C(0)R 1 1 : C2- 10 aikenyl C(0)R 1 1 • C2. 10 aikenyl C(0)OR 1 1 : 
C{0)Ri 1: C(0)0R|2. such as carboxy. methylcarhoxylate or phenyl hcnzoate: 0C(0) R| 1: 
NR4C(0)R| 1 ; azido: or two Ri moieties together may form 0-(CH2)sO- or a 5 to 6 
membeied unsaturated ring: and s is an integer having a value of 1 to 3. The aiyK arylalkyL 
arylalkehyL heieroaryl, heteroarylalkyl. heteroarylalkenyl. heierocyclic. heicrocyclicalkyh and 

1 S heterocyclicalkenyl moieties may all be optionally substituted as delincd herein below. 
Preferably R 1 is other than azido or S(0)3R8. 

When R | fonns a dioxybridge. s is preferably 1 . When R | forms an additional 
unsaturated ring* it is preferably 6 membcrcd resulting in a naphthylene ring system. This 
20 naphthylene ring may be substituted independently. I to 3 times by the other R | moieties as 
defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted C].4 alkyl. 
optionally substituted aryl. optionally sub.stjtuicd aryl Ci^alkyL optionally substituted 
25 heteroaryl. optionally .substituted hetcroaryl C | ^alkyl. heterocyclic, hctcrocyclicC | .4 alkyl. or 
R4 and R5 together with the nitrogen to which they are attached form a 5 10 7 member ring 
which may optionally comprise an additional hctcmatom selected from 0/N/S. 

R|0 is suiuibly C|. |0 alkyl C(0)2RX. such as CH2C(0)2H or CH2C(0)2CH3. 

30 

R| I is suitably hydrogen. C 1.4 alkyl. aryl. aryl C|-4 alkyl. hetcroaryl. hcu^roaryl 
C 1 .4alkyl. heterocyclic, or hctertKyclic C | .4alkyl . 

Rl2 is .suitably hydrogen. CI- 10 alkyl. optionally substituted ar\'l or optionally 
35 .substituted ary lalkyl . 

Preferably R | is halogen, cyano, nitro, CF3, C(0)NR4R5. aikenyl C(0)NR4R5. C(0» 
R4R10. aikenyl O0)0Ri2. heujroaryl, heteroarylalkyl . heteroary l aikenyl. or S(0)NR4R5. 
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and preferably R4 and R5 are both hydrogen or one is phenyl. A prei'crred ring substitution 
lor R| is in the 4-position of the phenyl ring. 

When R is OH. SH or NS02Rh than R i is preferably suhsiiiuicd in the 3-position. the 
5 4- position or di subsiiiuicd in the 3,4- position. The substituent group is suitably an elccuon 
withdrawing moiety. Preferably when R is OH. SH or NS02Rb. than R | is nitro. halogen, 
cyano. uilluoromcthyl group. C(0)NR4R5. 

When R Ls carhoxylic acid, than R i is preferably hydrogen, or R | is preferably 
1 0 sub.siituted in die 4-po.sition. more preferably substituted by trifluoromeihyl or chloro. 

In compounds of Formula (I), .suitably Y is independently selected from hydrogen: 
halogen: nitro: cyano: balosubsUtuted C|. 10 alkyl: C|-io alkyl: C2-10 alkenyl: Cf-io alkoxy: 
halasubstiiuted Ci-io alkoxy: azide: S(0)tR4: hydroxy: hydroxy Cj^kyl: aryl: aryl C|^ 

I alkyl: aryloxy: arylC | -4 alkyloxy: aryl C2- 1() alkenyl; heteroaryl: heteroarylalkyl: heteroaryl 
Cm alkyloxy: heteroaryl C2- io alkenyl: heierocycUc. heterocyclic Ci^jalkyl: heterocyclicC2- 
10 alkenyl: m4R5: C2-I0 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8: C i-i 0 alkyl C(0)R 1 1 : C2- 1() alkenyl C(0)R n : C2. 10 alkenyl C(0)OR 1 1 ; 
C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : NR4C{0)R 1 1 : azido: or two Y moieties together may fom 

20 0-(CH2).<;0- or a .S to 6 mcmbered uasaturaied ring. When Y forms a dioxybridge. s is 
preferably I. When Y forms an additional un.sauiratcd ring, it is preferably 6 membered 
resulting in a nuphihylcnc ring .system. This naphthylcne ring may be substituted I to 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be opuonally sub.stiuiicd as dcfmcd herein. Preferably R | is other than azido or 

2. ^ S{0)3R8 

Y is preferably a halogen. C1.4 alkoxy. optionally .substituted aryl. optionally 
.sub.stituicd ar>'U>xy or arylalkoxy. methylene dit)xy. NR4R5. thio C|.4alkyl. ihioar>'l. 
hakwubstiiutcd alkoxy. opuonally .suKstiiutcd Cm alkyl. or hydroxy alk> I. Y is moa- 
3«i preferably moncv.substituted halogen, disubstituicd halogen, mono-sub.siiiuicd alkoxy. 

disub.siituted alkoxy. methylenedioxy. aryl. or alkyl. more preferably these groups arc mono or 
di-substiiuicd in the 2 - position or 2"-. 3'-po.sition. 

While Y may be substituted in any of the .S ring po.sitioas. preferably when R is OH. 

3. '» SH. or NSO^Rb. Y is preferably mono-substituted in the 2'-position or 3 - position, with the 

4'- preferably being un.substituted. If the ring is disub.stituted. when R is OH. SH. or 
NSOoRb. subsuiuenLs are preferably in the 2' or 3 position of a moncKyclic ring. While Nnh 
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R| and Y can both be hydrogen, ii is prclcrcd that at least one ol the rings be substituted, 
prelcrably both rings arc substituted. 

In compounds or Fonnula (I), X is suitably oxygen or sulfur, preferably oxygen. 

While not explicitly covered by Formula (I), (la-c), (II), or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
N*(Bis (2-hydroxy-4-nitro phenyl) N*-(dianisdine) diurea 
4-Meihylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-nitm phenyl) urea) 

Exemplifled compounds of Formula (I) include: 
N-(2-Hydroxy-4-(meihoxycarbonyl)phenyn-N'-phenylurca: 

N-|5-Niiro-2-hydroxyphenyll-N-phenyl urea - 

3-Hydroxy-4-{ |(phenylamino)carbonyl]amino)benzamide 

N-(2-Hydroxy-4-nuon)phenyl)-N*-phenyI urea 

2- { I (Phcny lamino)carbony IJamino ) thiphenol 

N-(2-Carboxy-4-hydroxyphenyI)-N'-phenyl urea 

N-|2-Hydroxy-4-(uinuoromethyl)phcnyl)-N'-phenyl urea 

N-(2-Hydroxy-4-nitfophenyl)-N-(2-hydroxy-4-niurophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phcnyl-lhiourca 

N-(4-Niiro-2-(phcnylsulfonylamino)phenyl)-N -phenyl urea 

N-(2-Hydroxy-f5"niu*ophcnyl)-N'-(3-meihoxy-2-lhienyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N*-(3-meihoxY-2-ihienyl)urca 

N-(2-Hydn>xy-4-nitrophenyl)-N'(3-mcthoxyphcnyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-melhoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-trifluoromeihylphcnyl)urca 

N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-trinuoromcthylphcny])urea 

N-f2-Hydroxy-4-niirophenyl)-N*-(4-trilluoromcthylphcnyl)urca 

N-(2-Hydroxy-4-nim)phenyl)-N'-(2-bromophenyr)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-{3-bromophcnyl)urca 

N-{2-Hydroxy-4-niirophenyl)-N*-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-nilrophcnyl)-N-(2-phcnylphcnyl)urca 

N-(2-Hydroxy-4-niuophenyl)-N'-( I -naphlhyDurca: 

N-(2-Hydroxy-4-nilrophenyl)-N-(2-niirophenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-nuorophenyl)urea 

N-(2-Hydroxy-4-mu'ophcnyr)-N'-(2.6-difluorophenyl)urca 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2-ethoxyphenyI)urea 
N-(2-Hydmxy-4-niirophenyI)-N'-(2-elhylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-irinuoromeihoxyphenyl)urca 
N-(2-Hydroxy-4.niirophcnyI) N'-(2-methylthiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyI) N'-(2-chloro 6-roethyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-suiroxyinethyl phenyl) urea 
N-(4-Trinuoromeihyl-2-hydroxy phenyl) N-{2-bromo phenyl) urea 
N-(4-Carboinethoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 
N-(4-Trinuoromethyl-2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
H) N-{4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy^-niirophenyI) N'-(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dichloro |4ienyl) urea 
N-(2-Hydroxy-4-niirophenyI) N-(2-chloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dibromo phenyl) urea 
15 N-(2-Hydroxy- l-napthyD-N -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N-(2.3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N-(3-chloro 2-methoxy phenyl) urea 
N-(2.Hydroxy-4-niirophenyl) N'-(2-meihyl phenyl) urea 

N-|4-(Ben2ylamino)cartJonyI-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

20 N.(2-Hydroxy-4-nitrophenyl).N'-(2-phcnoxy phenyl) urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napihyl) N -(2-bromo phenyl) urea: 
N-{3.4-Dinuoro 2-hydn>xy phenyl) N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

25 N-(2-Hydroxy 4-inethyl phenyl) N -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-nilro phenyl) N -(2-phenylamino phenyl) urea 
N-(2-Hydn)xy 3-carboxyphenyl) N'-(2-bromo phenyl) urea 
N-(2-Suiniydryl 4-bromo phenyl) N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl) N -(2-iodo phenyl) urea 

3() N-(2-Hydroxy 4-nitn> phenyl) N'-(2-bromo phenyl) thiourea 

N-|(2-Phcnylsulfamido) 4-cyanophenyll. N-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N-(2-bn>mo phenyl) urea 
N-(2-( Amino suUonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meUn)xyphcnylsuironyl)amino] phenyl) N"-(2-bromo phenyl) urca 

35 N-(2-|(4-AccuunidophenylsuHonyl)amino] phenyl) N"-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (2-ihiophenc) phenyl) N*K2-bromo phenyl) urea 
N-.'2-( Amino sulfonyl (3-iolyD phenyl) N'-(2-bromo phenyl) urea 
N-«2-( Amino sulfonyl (8-quinolinyl)) phenyl) N -(2-bromo phenyl) uiea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N*-(2-bmm() phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-meihoxyphcnyl)urca 

N- ( 2- Hydroxy-5-cy anophcnyl |-N'-( 2-bromophcny I J urea 

N-[2-Hydroxy-3-nuorophenyl]-N*-|2-broniophcnyl| urea 
5 N-(2-Hydroxy-3-nuoro-S*bromophenyl]-N'-|2-bromophenyl]urea 

N-|2-Hydroxy-3-chlorophenyIl-N'-[2-broinophcnyl| uica 

N-I2.Hydroxy-3-trinuoroinethylphenylI-N -[2-bmmophenyl ) urea 

N-[2-Hydroxy0.4-diphenyl-phenyl)-N'.[2-bromophenyl) urea 

N-|2-Hydroxy-3-glydnemeihylesiercarbonylphenyl|-N'-|2-bn)nriophcnyl)urca 
10 N-|2-hHydroxy-3-gIycincarbonylphenyn-N*-f2-bromophenyl| urea 

N-(2-Hydroxy-3.5-dichlorophenylJ-N'-[2-bromophenyll urea 

N-|2-Hydroxy-3.nitrophcnyIJ-N'-[2.bromophenylJ urea 

N-[2-Hydroxy-3.4-dichlorophenyl]-N'-[2-bromophenyl) urea 

N-(2-Hydroxy-3-cyanophenyl]-N'-f2-bromophenyll urea 
1 5 N-l2-Hydroxy.4-cyanophenyl]-N'-I2-bromophenyl| urea 

N-f 2-Hydroxy-4-cyanophenyl]-N *[4-methoxyphenyl ) urea 

N-I2-Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyl|urea 

N-|2-Hydroxy-4-cyanophenyl]-N-[2-methylphenyIlurea 

N-(2-Hydroxy-4-cyanophcnyl J-N'.(2-irifluoromcthylphenyl 1 urea 
20 N-l2-Hydroxy-4-cyanophenyll-W-I3-uinuoromcihylphenyI) urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-|4-trinuoromclhylphenyl) urea 

N-f2-Hydroxy-3-n-propyIphenyl]-N'-(2-bromophcnyl) urea 

N-|2-Hydroxy-4-eihylphenyll-N*-[2.bromophcnyl| urca 

N-(2-Hydroxy-3-phcnylaminocarbonyI phenyll-N'-(2-bromophcnyl | urc;i 
25 N-|2-Hydroxy-3-cyano-4-mcihylphenyl)-N*-|2-bromophcnyl | urca 

N-l2-Hydroxy-4-carbophcnyl phcnyl|-N'-|2-hromophcnyl| urea 

N.|2-Hydroxy-3-carbophenyJ phenyI]-N*-I2-bromophcny]| urea 

N-|3-Bcnzyloxy-2-hydmxyphenyI]-N'-f2-brnmophcnyl | urca 

(E)-N-|4-[2.(Meihoxycarbonyl)cihcnyIJ-2.hydroxyphcnyI|-N-|2-brcmuiphcny urca 
30 (E)-N-I3-|2-(Meihoxycarbnnyl)cihenyl|-2-hydroxyphcnyl|-N'-|2-bromoph^^^ urca-N-|:- 
bromophenyl) urea 

(E)A'-|3-|2-(AminocarbonyI)cihenyIl-2-hydroxyphcnyl|-N*.|2-bromophcnyl|urea-^ 
bromophenyll urca 

(E)-N-|4H2-(Amin(Karbonyl)eihenyl|-2.hydroxyphcnyl|-N-|2-bromophcnyl|urca-N-|2- 
35 bromophenyl] urea 

N-|2-Hydroxy.4-ben2amidc phenylJ-N -I2-bromophenyl) urea 

N-l 4- Aminocarbonyl-2-hydn>xyphenyl )-N-( 2-bn)mophenyl 1 urca 

N-(2-Hydroxy-3,5.6-uinuorophenyl)-N'-(2-bromophcnyDurea 
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N-(2-Hydroxy-3-nuoro-4-irinuoromcihylphcnyl)-N'-(2-broinophcnyI)urca 
N-(2-Hydroxy-3-iodophcnyl)-N*-(2-bromophcnyl)urca 

N-(2-If[2-rrrinuoromclhyl)phcnyllsuIfonylIamino|phenyn-N'-(2-hn)mophcnyl)ui^ 
N-(2-Bromophenyl>-N'-[2-dimelhy]amtnosuironylamino)phenyl|urca 
5 N-(2-(Phenethylsulfonylamino)phenyl|-N'-(2-brumophenyl)urca 
N-I2-((2-Aceiamido-4-mcihyIihiazol-5-yI)suironylamino|^ 
N-|2-Hydroxy-4-cyanophenyl|-N*-(4-phcnylphcnyI | urea 
. N-|2-Hydroxy-4-cyanophenyl]-N -[2,3-dichlorophenyl| urea 
N-[2-Hydroxy-4-cyanophenyl)*N'-|2-niethoxyphenyl| urea 

10 N-f2-Hydroxy-4-cyanophenyl|-N-(3-methoxyphenyl| urea 
N-(2-Hydroxy-5-fluorophenyl)-N-[2-bromophenyl| urea 
N-(2-Hydroxy-S-uifluoromelhylphenyi)-N'-|2-brDmophenyl) urea 
N-[2-Hydroxyphenyl)-N*-(2-bromophenyi) urea 
N-fTrans-3-siyrI-2-hydroxyphenyll-N'-(2-bromophenyl ) urea 

1 5 N-(2-Hydroxy-3.4-dichlorophenyl]-N'-|2-meihoxyphenyl| urea 
N-f2-Hydroxy-3.4-dichlorophenyl]-N'-14-mcihoxyphenyl) urea 
N-[2-Hydroxy'3,4-dtchlorophenyll-N*-(3-trinuommcthylphenyl ) urea 
N-f 2-Hydroxy-3.4-dichlorophenyl]-N'-(2-phcnylphenyl ) urea 
N-[2-Hydroxy-3«4-dichlorophenyl]-N*-[4-phcnylphcnyl] urea 

20 N-f2-Hydroxy-3,4.dichlorophcnyIJ-N'.f2.3-dichlorophcnyIlurca 
N-|2-Hydroxy*4-isopropylphenyl]-N'-[3-uinuoromcihylphenyl| urea 
N-|2-Hydroxy-3-naphihyIl-N*-[2,3-dichlomphcnyl| urea 
N-(2-|(23-Dichloroihicn-5-yl)lsulforiylaminolphcnyl|-N'-(2-brom()phein 
N-(2-I(3.5-Bisirinuoromelhylpheiiyl)sullonylarnino)phcnyl|-N"-(2-bn)iin)phen^ 

25 N-|2-K2-Benzynsuironylammo)-(5-uinuororncihyl)phcnyl|-N'-f2-br(>m(>^^^ 
N-|2-|2-(3-NiirophcnyI)sulfoiiylarnirio)pheiiyl|-N'-(2-bromophcnyhurca 

N-(2-I2-(4-Phcnoxyphcnyl)sulfonylamino|phcnyl|-N'-(2-bn)mophenyl) urea 

N-|(2-(lS)*IO-Cannphorsulloriylamirio|phcriyl|-N'-(2-brnrTiophcnyl)urca 
3(» N-[[2-( IR)- I(>-Carnphorsuironylarnmo|phcnyll-N -(2-brornophcnyl )urca 

N-I2-I2-(2-Nuro-(44riiluoroineihyI)phcnyl)sullonylamino|phcnyl-N-(2 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophcnyl)urca 

N-(2-Hydroxy-3-a/jdophcnyl)-N*-(2-broniophcnyhurca 

N-|2-Hydroxy-3-cyanophbnyl)-N -|2-mcihoxyphcnyl| urea 
35 N'l 2-Hydroxy-3-cyanophcny I )-N*-| 3-Uinuoromcihylphcnyl | urea 

N-[2-Hydroxy-3-cvanophenyI)-N-|2-phcnyIphcnyIl urea 

N-I2-Hydroxy-3-cyanophenyl)-N*-I2,3-dichlorophenYl | urea 

N-(2-Hvdroxy-4-isopropyIphenyl)-N'-[2.3-dichlorophenyll urea 
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N-|2-Hydroxy-4-i5;opropylphenyll-N*-|2<hlor(v5-trinuoromclhylphcny urea 
N-|2-Hydroxy-3-phcnylphenyll-N -|2,3-(Jichiorophcnyl| urea 
N-|2-Hydroxy-5-niirophcnyll-N -I2-mcihoxyphcnyI) urea 
N-l 2-Hydroxy-5-niu^ophcny 1 |-N'-| 3-lrinuoromcihylpheny 1 1 urea 
5 N-|2-Hydroxy-5-niirophcnyl|-N-|2-phcnylphcnyl|urca 
NM2-Hydroxy-5-niirophenylI.N'r2,3-dichlun)phenyllurca 
N-|2-Hydroxy-5-cihyLsuironylphenyl |-N'-|2.3-dichlorophenyl | urea 
N-f2-(2>Aniin(v(4-irinuon)meihyl) phenyl) .sullbnylamino] phenyl)- N'-(2- 
bromophenyDurca 

l« N-|2-(Aminosullonyl phenyl) 3-amino phenyl| N-(2-bromo phenyl) urea 
N-|2-Hydroxy-3,4-dichlorophenyl|-N -|2,4 dimelhoxyphenyl) urea 

N-(2-Hydroxy-3.4-dichlorophenyl)-N -|2-chioro-5-urinuoromeihylphenyll urea 

N-[2-Hydroxy-3-naphihyI)-N*-(3-uinuoromelhylphenyll urea 

N-|2-Hydroxy-5-naphlhalene.sulfomc acidl-N'-|2'bromophenyll urea: 
15 N-|2-Hydroxy-4-naphlhalcncsulfonic acidI-N-|2-bromophenyll urea; 

1 , 1 •-(4.Meihyl-2-phenylene)bis[2-ihio-3-3-iolylurcal 

N-(2-Cart)oxyphcnyl)-N'-phenylurea 

N-(2*Hydroxy-4-hiin)pheny)}-N-phenylurca: 

U(2-Carboxyphenyl>-3-(4-chlQrophcnyl)urca : 
20 2-(3.4-Dichlon)phcnylcarbonyldiiniino)-5-UinuomnficihyIbenzi)icacid: 

2-(4-Chlorophenylcarbonyldi!n[iino)-5-uinuommethylbenzc)icacid: 

l-(p-Anisyl)-3-(2-carbox\'phcnyl)urca: 

l-(2-Carboxyphcnyl)-3'(3-fluorophcnyl)urca; 

i-(2-CarboxyphcnyI)-3-(3-chlorophcnyl)urca: 
25 I Mm-Anisyl)-3-(2-carboxyphneyl)urca: 

I -(o-Anisyl)-3-(2-carboxyphcnyl)urca : 

1 -(2-Cart)oxyphcnyD-3-(3.4-dichlorophcnyl )urca: 

l-(2-Carbox\'phcnyl)-3-(2.4-dichlorophcnyl)urca; 

N-(5-Chltm)-2-hydroxy-4-niirophcnyl)-N'-phcnylurca; 
M) N-(2-Hydroxy-4-nitrophcnyl)-N'-(4-niirophcnyl)urca: 

Prclcrcd compounds of Fomiulu (I) include: 
N-(2-Hydroxy-4-nilrophcnyn-N'-(2-mcihoxyphcnyl)urea 
N-(2-Hydroxy-4-niirophcnyl>-N -(2-bromophcnyl)urca 
35 N-(2-Hydruxy-4-nilrophcnylVN*-(2-phcnylphcnyl)urca 
N-(2-Hydroxy-4-niU'ophcnyl)-N'-(2-mclhyldiiophenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3-dichh>r()phenyl)urea 
N-i2-hydroxy 4-niiro phenyl) N'-<2-chloro phenyl) urea 
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N-f2-Hydroxy-4-niirophenyl)-N'-(2.3-incihylcnedioxyphcnynurca 
N-(2-Hydroxy-4-niirophcnyI)-N"-(2-mcihoxy-3-chlon)phcnyl)urea 
N-(2-hydroxy 4-nitr() phenyl) N'-(2-phcnyloxy phenyl) urea 

N-(3-Chlon>-2-hydroxyphenyl).N*-(bromophenyl)urea 

5 N-(2-Hydroxy-3-glydnemethylesten:arbonylphenyl)-N'-(2-bromophcnyl)urea 

N-(3-Nitn)-2-hydn)xyphenyl)-N'-(2-bromuphenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-broniophenyl)uiea 

N-(2-Hydn)xy-3.4-dichlurophenyl)-N'-(2-bn)mophenyl)urea 

N-(3-Cyan()-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
10 N-(2-Hydrnxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-phenylphenyl)ufea 

N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N-(2-bromophenyl)urea 
15 N-(4-Cyano-2-hydroxyphenyl)-N'-(2-irifluoroniethyIphenyl)urea - 

N-(3-Trinuommcihyl-2-hydroxyphenyl)-N'-(2-broraophenyI)urca 

N-(3-PhcnyIaminiKaibonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urca 
N-(2-hydn)xy 4-niuo phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N*(2-bn)mo phenyl) thiourea 
2t» N-(2-phcnyl.suironamido)-4-cyanophenyl-N'(2-bromo phenyDurea 

(E)-N-(3-|(2-Aminocarbonyl)eUienyIl-2-hydroxyphenyll-N'-(2-bromophenyl)urea 

N-(2-Hydroxy.3.4-dichk)rophenyI)-N'-(2-mcihoxyphenyI)urca 

N-(2-Hydroxy.3.4-dichl()rophcnyl)-N'-(2-phcnyJphenyl)urca 

N-(2-Hydroxy-3.4-dichlorophcnyl)-N-(2.3-dichlorophcnyl)urca 
25 N-(2-Hydroxy-5-niirophcnyl)-N-(2.3-dichh)rophenyl)urca 

N-r2-Hydrox> -3-cyanophenyl)-N -(2,3 dichlorophenyDurea 

As used herein, "opuonally subsiiuiicd" unless specifically defined shall mean such 
groups as halogen, such as fluorine, chlorine, bromine or iodine: hydroxy: hydroxy subsiiiuicd 

M) C I - loalkyl: C | . |() alkoxy. .such as mcihoxy or eihoxy: S(0)m' C | . |(» alkyl! wherein nV is 0. 
I or 2. .such as mcihyl ihio. methyl sullinyl or methyl .sullonyl: amino, mono & dl-subsiiiuicd 
amino, such as in the NR4R5 group: NHC(0)R4: C(0)NR4R5: nO)OH: S(0)2NR4R5: 
.NHS(0)2R|3. C|-|(>alkyl. such as mcihyl. cihyl. propyl, isopropyl. or i-butyl: 
halo.sub.siiiuicd C|.|0 alkyl. such CF3: an optionally suKstiiuicd arx'l. .such as phenyl, or an 

35 opiionally suKsiiiutcd arylalkyl. .such as benzyl or pheneUiyl. opuonally subsUiuicd hcicrocylic. 
opuonally subsiiiuied heierocylicalkyl. opiionally subsUiuied heieroaryl. opuonally substituted 
hetcroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieues may be substituted one 
to two umcs by halogen: hydn)xy: hydroxy .substituted alkyl: C | . 1 0 alkoxy: S(0)m C | - 10 
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alkyl; amino, mono & di-subsiiiuied amino, such as in ihc NR4R5 gniup: Ci-io alkyl. or 
halosubsiiiuied C mo alkyl, such as CF3. 

R|3 is suitably C1-4 alkyU aryL aryl Ci^kyl, hcieroaryL hcieroarylC|.4alkyl. 
heterocyclic, or hctcFOcyclicCMalkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its iecq>lors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
I C) pharmaceutically acceptable diluent or carrier. Compounds of Formula (II) arc also useful lor 
treating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or p fecepior and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutically acceptable salt thereof. Compounds of Fomiula 

(11) are represented by the suucture: 



IS 




wherein 

X is oxygen or sulftu^: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 
R 1 is independently selected from hydrogen: halogen: nitro: cyano: halosubstituicd C 1 . 1 0 
20 alkyl: Ci- 10 alkyl: C2.10 alkenyl: C|-|0 alkoxy: halosubstitutcd C|- 10 alkoxy: a/idc: 
S(0)iR4: hydroxy: hydroxyCi^kyl: aryl: aryl Cm alkyl: aryloxy: arylC|-4 alkyloxy: 
heieroaryl: heteroarylalkyi: heterocyclic, heienKyclicC|-4alkyl: hcicroarylCi.4 alkyloxy: 
aryl C2- 10 alkenyl: heieroaryl C2- 10 alkenyl: hcierocyclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5:C(0)NR4R5:C(0)NR4Rl(): S(0)3H: S(0)3Rk: Cf-foalkyl 
25 C(0)R 1 1 : C2. 1 0 alkenyl C(0)R 1 1 : C2. 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: 

0C(0) R 1 1 : NR4C(0)R 1 1 : or two R i moieties together may lorm 0-(CH2)sO- or a 5 in 6 
mcmbercd unsaturated ring: 
I is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3: 
30 R4 and R3 arc independently hydrogen, optionally substituted C 1-4 alkyl. optionally 

substituted ar\i. optionally substituted aryl Ci-4alkyL optionally substituted hetcroan I, 
optionally substituted heieroaryl C | ^kyl, heterocyclic. hetcrocyclicC i -4 alkyl, or R4 and 
R5 together with the nimigen to which they are atuiched form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 
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Y is independenUy selecicd from hydrogen; halogen: niUD:cyano: halosubsiiiuicdCi-Ujalkyl: 
C I - 10 alkyi: C2- lo alkenyl: C | . lo alkoxy: haJosubsUuiied C | . lo alkoxy: azidc: S(0)|R4: 
hydroxy; hydroxy Ci-4alkyl: aryl; aryl Cm alkyI; aryloxy: aryl C|-4 alkyloxy: hcicroan-l; 
heicroarylalkyl: heieroaiylC | ^ alkyloxy; heienicyclic, heterocyclic C | ^alkyl; aryl C2- 1(| 
5 alkenyl: heieroaiyl C2- lo alkenyl: heterocyclic C2- 1() alkenyl: NR4R5: C2- ] (i alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3R8; Ci-io'alkyl aO)R |*i : 
C2-|(l alkenyl C(0)Ri |:C2. 10 alkenyl C(0)ORi|:aO)Ri 1: C(0)0R|2; 0C(0) Ri |: 
NR4C(0)R n : or two Y moieties together may form 0.(CH2).sO. or a 5 to 6 mcmbered 
unsaturated ring; 
10 n is an integer having a value of I to 3: 

m is an integer having a value of 1 10 3: 

Rr is hydrogen or C i -4 alkyI; 

RlOisCi-ioalkylC(0)2R8: 

Rn is hydrogen. Cm alkyl, optionally subsUtuted aryl. optionally .suKsiiiuted aryl C|.4alkyl. 
15 opuonally substituted heteroaiyl. opUonally substituted heteroarylC |-4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclicC 1 -4alkyl: 
R|2 is hydrogen, Ci-io alkyl. optionally substituted aryl or optionally subsututed arylalkyl: 
E is optionally selected from 



3U 







20 asterix • dcnoung point of attachment of the ring, with at least one E being prescni: 
or a pharmaccutically acocpubly salt thereof. 

Suitably, the variables for Formula (H). .such as X. R. Rj . R4 . R5. Rf, R7. r^. Ri,. 
Y. Ra. Rb. Rc. n. m. and s term.s. etc. arc as defined in Formula (1) above. The E nng 
25 denoted by its poini of aiiachmcni through the a.sterix ( • 1 may opuonally be prc.scni. If il 11 i.n 
noi prescni the ring is a phenyl moiety which is subsututed by the R and R | temis as .shown. 
At least one E ring is necessary. Tlie E ring may be substituted by the R | moiety in any rmg. 
.saturated or uasaturatod. and is .shown for purposes herein .substituted only in the un.saturaicd 
ring(s). 



Exemplified compounds of Formula (ID) arc 
.N-(2-hydroxy-.5-indanone|-N'-|2-bromophenyl | urea: 
N-l l-hydroxyfluoicne)-N'-|2-bromophenyl| uica: 
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N-[3-hydn)xy-9,l(Kanthraquinon-2-yl|-N*'(2-broinophcnyl| urea 

Another aspect of the present invention arc ihe novel compounds of Formula (III), or a 
pharmaceuiically acceptable salt thereol'. as described below, which are also usciul in inhihiiini! 

5 ihc binding of IL-8 lo its receptors in a mammal in need thercol . This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceuiically acceptable diluent or carrier. Compounds of Formula (III ) arc also useful for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-K a 
or p receptor and which method comprises administering an effective amount of a compound 

10 of Formula (III) or a pharmaceuiically acceptable salt thereof. Compounds of Fomiula (III) arc 
rcprcsented by the formula: 



IS X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
R 1 is independently selected from hydrogen: halogen: niiro: cyano: halosubstituied C | . i o 
alkyl: C | - lo alkyl; C2. 10 alkenyl: Ci- lo alkoxy: halosuhsiiiutcd C mu alkoxy: a/idc: 
S(0)iR4: hydroxy: hydmxyCi-4alkyl: aryl: aryl C|-4 alkyl: aryloxy: arylCM alkyloxy: 
20 hcieroaryl: heieroarylalkyl: heterocyclic, hetcriKyclicC|-4alkyl: heicroarylC|aalkylox>: 
aryl C2- lO alkenyl: heicroaryl C2- 10 alkenyl: hcicrocvclicC2- lo alkenyl; NR4R5: C2. lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3Rk: C| . 10 alkyl 
C(0)R 1 1 : C2. 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C<0)OR 12: 
0C{0) Rn : NR4C(0)Ri 1: or two R| moieties logelhcr may form 0-(CH2)sO- or a 5 to f> 
25 mcmbercd unsaturated ring: 

I is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted Cj -4 alkyl. optionally 
substituted aryK optionally substituted aryl C|-4alkyl. optionally substituted hcicniaryl. 
30 optionally substituted hetemaryl C | -4alkyl. hetcnHTvclic, hcicrocyclicC: | .4 alkyl. or R4 and 
R3 together with the niurogen to which they arc auachcd form a 5 to 7 member nnii which 
may optionally comprise an additional heicroatom selected from 0/N/S: 
Y is independently selected from hydrogen: halogen: niu-o: cyano: halosuhsiiiutcd C | . 10 alkyl: 
C I - 10 alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halasubsuiuted C m 0 alkoxy: azide: SfO)tR4: 



{Y)n 




wherein 
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hydroxy; hydroxyCMalkyl: aiyl: aryl C1-4 alkyi: aryloxy: arylC|-4 alkyloxy: heicrtmryl: 
heteroarylalkyi: heteroarylC 1 -4 alkyloxy: hcttnicyclic. heierocyclicCi^Ikyi: aryl C2-10 
alkenyl: heteroaryl C2- 10 alkcnyl: hcicrocyclicC2- 10 alkenyl: NR4R5: Ci-U) alkcnyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(i: S(0)3H: S(0)3R8: C|.|oalkyl C(0)Rm: 
5 C2-10alkenyl C(0)Ri |: C2- 10 alkenyl C(0)OR| |:C(0)Ri |: C(0)0Ri2: 0C(0) R| i: 
NR4C(0)Ri I : or two Y moiciies together may lorm 0-(CH2)sO- or a 5 to 6 mcmbeied 
unsaturated ring; 

n is an integer having a value of 1 b> 3: 

m is an integer having a value of I to 3: 
10 R8 is hydrogen or C m alkyl; 

R 10 is C 1- 10 alkyl C(0)2R8; 

R| I is hydrogen. C|-4 alkyl. opuonally suhsiiiuied aryl. optionally subsiituied aryl C|.4alky]. 
opUonally subsututed heteroaryl. opuonally subsUuiied heteroaiylC|-4alkyl. optionally 
substiuited heterocyclic, or optionally subsiiiutcd hctcrocyclicCi-4alkyl: 
15 R 12 is hydrogen. C 1 . 10 alkyl. optionally suKstiiuicd aryl or optionally substituted arylalkyi: 

or a phannaceutically acceptably salt thereof. 

Suitably, the variables, eu:. for Formula (ID are the same as those defined for Formula 
(I) abtwe. such as for example the R variable. 



20 



25 



30 



Exemplified compounds of Formula (HI) arc N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
methoxy-2-thicnyl)urca : and N-(2-hydmxy-5-riitrophcnyl)-N -(3-mcthoxy-2-thienyl)urca. 

Another aspect ol ihc present invention is the novel ct)mpound.s oi Formula fla). a 
subset of compounds of Formula (I) useful for u^catmp a chemokmo mcdiaicd disease as 
defined herein. This invention also relates u» the phamiaccuiical composiiiiins comprising u 
compound of Formula (la) and a pharmaccutically acceptable diluent or carrier. The 
compounds of Formula ( la) arc represented by the strucuture: 

NHS(0)2Rb 




(la) 
wherein 

X is oxygen or suliur: 

Ra is an alkyl. an'l. arylC i -4alkyK heieroaryl. hcicroaryl C i .4alkyl. hcierocvclic. or a 
heierocyclic C|-4alkyl moiciy, all of which may be opiionaJly subsuiuicd: 
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Rb is a NR6R7. alkvL aryl. arylCi.4alky!, aryl C2-4alkcnyK heicroaryK hcieroarylC|-4alkyl. 
heicroaryIC2-4 alkcnyl. heierocyclic\ or heterocyclic C | -4alkyK or a heierocyclic 
C2-4aIkcnyl moiciy, camphor, all ol which may be dpUonally subsiiiuicd one 10 ihrcc limes 
independenily by halogen; niiro; halosubsiiiuied Cm alkyl; C m alkyi: Cm alkoxy: 
5 NR9C(0)Ra: C(0)NR6R7. S(0)3H, or C(0)OC | .4 alkyl; 

R6 and R7 arc independenily hydrogen or a C m alkyl group, or Rfi and R7 logeiher wiih ihc 
niirogen 10 which ihcy arc aitachcd fonn a 5 10 7 member ring which ring may optionally 
coniain an addiiional heteroaiom which heicroaiom is seleaed from oxygen, nitrogen or 
sulfur, which ring may be optionally subsiiiued; 
1(1 Ry is hydrogen or a C m alkyL preferably hydrogen: 

Rl is independenily selected from hydrogen: halogen: niu-o; cyano: halosubsiiiuied Ci, 10 
alkyl: C mo alkyl: C2- 10 alkenyl; C i-io alkoxy: halosubsiiuiied C). 10 alkoxy; azide; 
S(0)iR4; hydroxy: hydroxy Ci-4alkyl: aryl: aryl Cm alkyl; aryloxy: aryl Cm alkyloxy: 
heieroaryl: heteroarylalkyl: heterocyclic, heterocyclic Ci.4alkyl: hcieroaryl Cm alkyloxy: 
1 5 aryl C2. |() alkenyl: hcieroaryl C2. id alkcnyl: heierocyclicC2- 10 alkenyl: NR4R5: C2. 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Ri0: S(0)3H; S(0)3R8: Cmq alkyl 
C(0)R 1 1 ; C2. 1 0 alkenyl C(0)R 1 1 : C2. 10 alkcnyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 
OC(0)Ri|:NR4C(0)Rii;oriwoR| moieties together may form 0-(CH2)sO- or a 5 10 6 
membered unsaturated ring: 
2(1 t is 0, or an integer having a value of I or 2: 
s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted Cm alkyl. optionally 

subsuiuicd ar>'l. optionally substiiuicd ary I C 1 .4alkyl, optionally subsiiiuied heieroaryl. 
opiionally substituted heieroaryl C|-4alkyK heterocyclic, heu:rocyclicCi.4 alkyl. or R4and 
25 R5 logeiher with the niu^ogen to which ihcy arc attached form a 5 io 1 member ring which 
may optionally comprise an addiiitmai hcicroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niUD: cyano: halosubstiiuted Ci - 10 alkyl: 
Ci-io alkyl: Cz- 10 alkenyl: Ci-io alkoxy: halosubstiiuted C|-|o alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyC | ^kyl: aryl: an'l C 1 .4 alkyl: aryloxy: arylC \ ^ alkyloxy: heieroar>'l: 
30 heteroarylalkyl: hcteroaiylCi -4 alkyloxy: heierixryclic, heierix:yclicC|-4alkyl:aryl Ci-lo 
alkenyl: heicroar>l C2.10 alkenyl: heter(H:yclicC2.l() alkenyl: NR4R5: C2-10 alkcnyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3Rk: Ci-io alkyl C(0)Rn: 
C2.1()alkcnyl C(0)R| |: C2-H)alkcnyl CfO)OR 1 1 : CfO)R | \: C<0)0Ri2: 0C(0) R) |: 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 10 6 membered 
35 unsaturated ring: 

n is an integer having a value of I ui 3: 

m IS an integer having a value of I to 3: 

R8 is hydrogen or C m alkyl: 
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R 10 is C 1-10 alkyi C(0)2R8: 

R 1 1 is hydrogen. C | ^ alkyl. opiionally subsuiuicd aryl, optionally subsiiiuied aryl C i -4alkyl. 
optionally substituted heieioaryl. optionally substituted heuiroarylC | -4alkyl. optionally 
substituted heterocyclic, or opuonally substituted heierocyclicC i .4alkyl: 
5 R 12 is hydrogen, C| . U) alkyl. opiionally substituted aryl or optionally substituted aiylalkyl: 

or a pharmaccutically acceptably salt iheieor. 

A prel'crrcd ring substitution for Ri variable is monosubstiiuted in the 3-position. or Uic 
4- pi>sition. or di-substiiuied in the 3.4- position. The substiuient group is suitably an election 
10 withdrawing moiety. Preferably R | is niiro. halogen, cyano, irinuoromethyl group, or 
C(0)NR4R5. 

While Y may be substituted in any of the 5 ring positions; preferably the ring with the 
Y moiety is mono-substituted in the 2-p(Kition or 3- position, with the 4- preferably being 
unsubsiituicd. U the ring is di-substituted. subsutuenis are preferably in the 2'-. 3"- posiiion.s 
1 5 of a monocyclic ring. While both R i and Y can both be hydrogen, it is prelered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disubstiuited halogen, mono- 
substituted alkoxy. disubstiuited alkoxy. methylenedioxy. aryl. or alkyl. preferably the.sc 
20 groups arc substituted in the 2 - position or 2'-.3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Nitro 2-(phcnylsulfonyIamino)phcnyl)-N -phcnyI urea 
N-K2-Phcnyl.sulfamido) 4-cyanophenyl|- N'-(2-bromo phenyl) urea 

2. ^ N-(2-( Ammo suUonamido phenyl) phenyl) N'-(2-bromo phenyl ) urea 

N-(2-t Ammo sulfonyl styiyl) phenyl) N-(2-bromo phenyl) urea 
2-1(3.4 Di-mcthoxyphenylsulfonyl)amino) phenyl) N*-(2-bromo phenyl) urea 
N-(2-|(4-AccUimidophenylsulfonyl)amino| phenyl) N'-(2-bn)mo phenyl) urea 
N-(2-{ Amino .sulfonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea 
30 N-(2-rAmmo sulfonyl (.Vtolyl) phenyl) N*-(2-bromo phenyl) urca 

N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) uiea 
N-(2-( Amino .sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) uiea 

N-|2-|||2-(Trinuon)mcihyl)phenyl|.sullonyl)aminoJphenyl|-N-(2-bromophenyl)uica 
N-(2-Bmnn>phcnyl)-N-J2-dimeU»ylamino.suIfonylamino|phcnyllurca 

3. ^ N-l 2-( Phencihylsulfonylamino)phenyl )-N-(2-bromophenyl)urea 

N-|2-|(2-Acciamidi>-4-mcthylUtia2ol-5-yl)sulfonylaminolphenylI-N'-(2-bromophenyl)urca 

N-|2-|(2..VDichloroUtien-5-yl)lsulfonylaminolphenyl)-N-(2-bromophenyI)utea 

N-|2-((3..5-Bi.suilluoromethylphenyl)sulfonylaminolphcnyl|-N-(2-bromophenyl)utea 
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N-|2-|(2-Benzyl)sulionyIaminoJ-(5-uinuoromeihyl)phenyl|-N'-(2-bn)mophcnyl)urea 
N-l 2-1 2-(3-Ni trophenyDsuUonylamino Iphcnyl |-N*-(2-broinophcny I )urca 

N-|2-|2-(4-Phcnoxyphcnyl)sullonylainino)phenyl|-N*-(2-bromophcnyl) urea 
S N*(|2-( I S)- l()-Camphorsulfonylaininolphenyl)-N -(2-bromophcnyl)urea 
N-[|2'( IRV l(K:amphorsulfonylainino|phenyl]-N'*(2-broniophcnyl)urca 
N-(2M2-(2-Niiro-(4-irinuoromeihyI)phenyl)sulfonylamino|phcnyl-N-(2-bn^ 
N-|2-(2-Aintno-(4-trifluon>methyl) phenyl) sulfonylamino) phenyl}- N'-(2- 



10 N-|2-(amtnosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
1 5 (lb) and a phannaceutically acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the smicuttiie: 



20 X IS oxygen or sulfur: 
X I oxygen or sulfur: 

R| is independently selected from hydrogen: halogen: niuo: cyano: halosuhsiiiuied Cmo 
alkyl: C | . |0 alkyl: C2- Ul alkcnyl: C mo alkoxy: halosubsiiiuted C i . |o alkoxx : a/Jdc: 
S(0)iR4; hydroxy; hydroxyCi-4alkyl: aryl; aryl Ci-4 alkyl: ar>'loxy: arylCM alkyloxy: 
25 heicroaryl: heteroarylalkyi: heterocyclic, heterocyclic Ci^kyl: hctcroaryl C|-4 alkyloxy: 
ar>'l C2- 1 0 alkenyU heua^oaryl C2- 1() alkenyl: heteriK:vclicC2- 1 () alkenyl: NR4R5: C2- 1 0 
alkenyl C(0)NR4R5. C(0)NR4R5: C(0)NR4R|n: S(0)3H: S(0)3R«: C| .|0 alkyl 
C(0>R 1 ) : C2- 10 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)ORi | : C(0)R 1 1 : C(0)OR 12: 
OC(Q) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 3 to 
30 mcmbercd unsaturated ring: 

I is 0. or an inicgcr having a value ol I or 2: 

s is an iniegcr having a value of 1 to 3: 

R2 is a substituted aryl. heu^maryK or hetenxryclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less: 



bromophenyl)urea 




wherein 
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R4 and R5 are independcnlly hydrogen. opiionalJy subsiilulcd C1-4 alkyl. opiionally 

suhsuiuicd aiyl. opuonaJly suhsiiiuied aryl C|-4alkyl. opiionally subsiiluled hcicroaryl. 
opUonally subsiiiuied heicruaryl C|-4alkyl. heicriKyclic. hetcrocyclicCM alkyl. or R4 and 
R5 logcihcr wiOi (he niirogcn 10 which ihey arc attached form a 5 to 7 member ring which 
may opiionally comprise an addiiional heieroatom selected from 0/N/S: 

Y is independenUy selected from hydrogen: halogen: niiro: cyano: halosubsiituted C 1 - 10 alkyl: 

C|.|(» alkyl: C2.10 alkenyl: C|.|0 alkoxy: halosubstitutcd C|.i()alkoxy: azidc: S(0)iR4: 
hydroxy: hydroxyCi^kyl: aiyl; aiyl Cm alkyl: aryloxy; arylCM alkyloxy: heicroaryl: 
hetcroarylalkyi: heteroaiylCM alkyloxy; heierocycUc, heterocyclicCi^yl: aiyl C2.l() 
alkenyl: heteroaryl C2- 10 alkenyl: heierocyclicC2-lO alkenyl: NR4R5: C2.|() alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0; S(0)3H: SfO)3R8: Cmo alkyl C(0)Ri |; 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 ; or iwtj Y moieUes together may form 0-(CH2)sO- or a 5 ui 6 membeied 
unsaturated ring: 

n is an integer having a value of 1 to 3: 

m is an integer having a value of I to 3: 

Rg Ls hydrogen or C m alkyl; 

Rl0isCi.i()alkylC(O)2R8: 

Rll is hydrogen, C1.4 alkyl. opuonaUy subsUtuted aryl. optionally subsUtuted aryl C|.4alkyl. 
opuonally subsUtuted heicroaiyl. optionally substituted hetcroafyIC|-4alkyl. opUonaUy 
substiuited heterocyclic, or optionally substiuited heterocyclicC|.4alkyl: 

R 1 2 is hydrogen. C 1 - 1 « alkyl. opuonally subsUuited aiyl or optionally .sub.siituicd aiylalkyl : 

or a pharmaccutically acceptable salt thereof. 

Suitably, the variable, etc. for Formula (lb) are the .same as \hosc defined for Formula 
(I) abow. .such as for example the funcuonal moieties on the R2 group having an ionizabic 
hydrogen with a pKa of 10 or lew. Suitably such functional groups include, but are not 
limited ta». hydroxy, carboxylic acid, thiol. -NH-C(0)Ra. -C(0)NR6R7. substituted 
.sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHaX2)NHRb. or tcirazoyi (as 
defined for Formula (I). 

SuiiaWy for compounds of Formula fib), a preferred ring substitution for R | i.s in the 
.^-po.siiion. the 4- ptj.sition or is preferably di sub.suuited in the .^.4- position. The sub.siiiucni 
group is suiiably an electron withdrawing moiety. Preferably Ri is niiro. halogen, cyano. 
irilluorDmeihyl group, or C(0)NR4R5. 

While Y may be subsUtuted in any of (he 5 ring posiUons. preferably die ring wiUi Uie 

Y moiety us montKsub.sUiuu;d in Uic 2-posiUon or posiUon. with die 4- preferably being 
un.sub.sututcd. If the ring is di.substituted. subsUuients arc preferably in die 2* or 3* posiUon of 
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a monocyclic ring. While both R | and Y can both be hydrogen, it is prcfercd thai at least one 
ol the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m arc 
each equal to I or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituied halogen. 
5 mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy. methylencdioxy. 
aryL or alkyK preferably in the 2*position or 2\3 -position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
H) invention also relates to the pharmaceutical compositioas comprising a compound of Formula 
(Ic) and a pharmaceutically accepuble diluent or carrier. The compounds of Fonnula do arc 
represented by the smicuuire: 




wherein 
IS X is oxygen or sulfur; 
X I is oxygen or sulfur: 

R I is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C | . | o 
alkyhCi-io alkyl: C2-10alkenyl: Ci-ioalkoxy: halosubstituted C|.|() alkoxy: azide: 
S(0)iR4: hydroxy: hydroxyC|-4alkyl: aryl: aryl C|-4 alkyl: aryloxy: aryl C|-4 alkyloxy: 
2(i heteroaryl: heieroarylalkyi: heterocyclic. heicrixryclicC | -4alkyl: heieroarylC ) -4 alkyh>xy: 
aryl C2.|0alkcnyl: heteroaryl C2-10alkenyl: hcicriKyclic C2-H)alkcnyl: NR4R5: C2-I0 
alkcnyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rk: Cmo alkyl 
C(0)R 1 1 : C2- 1(1 alkcnyl C(0)R 1 1 ; C2- 10 alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0>OR 12: 
OCIO) R\\ : NR4C(01Ri |: or two R| moieties together may form 0-(CH2)sO- or a 5 m o 
25 mcmbered unsaturated ring: 

t is il or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. optionally 

substituted ar\i. optionally substituted ar\'l C|.4alkyl, optionally substituted hcicroani, 
30 i>piionally substituted heteroaryl C | -4 alkyL heterocyclic, heierixrvclic C | .4 alkyl. or R4 
and R5 together with the ntu^ogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional heteroatom selected trom 0/N/S: 
Y is independently selected from halogen: nitro: cyano: halosubstituted C|.|oalkyl: C|. 10 
alkyl: C2-IO alkcnyl: C mo alkoxy: halaMibstiiuted Ci- 10 alkoxy: azide: S(0)tR4: 
33 hydroxy: hydroxy C i -4alkyl: aryl: aryl C m alkyl: aryloxy: ar>'lC | -4 alkyloxy: hcicn)ar>i: 
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heu5n)arylalkyl: hcicroaiylCM alkyloxy: hcicrt)cyclic, heterocyclic Ci-4alkyl; aryl C2-l() 
alkcnyl: hcieroaryl C2-|o alkcnyl: hcicrocyclic C2-I0alkenyl: NR4R5: C2-10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|«: S(0)3H: S(0)3R8: Cmo alkyl C(0)Ri |: 
C2.IO alkenyl C(0)Ri \\ C2-10 alkenyl C(0)ORi 1 : C(0)Ri 1 : C(0)ORi2: 0C(0) R| i : 
NR4C(0)Ri 1 : or two Y moidtes togeihcr may form 0-{CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or Cm alkyl: 

RlOisCi-ioalkyl C(0)2R8: 

R|| is hydrogen. C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl C|.4alkyl. 
optionally substituted heteroaiyl, optionally substituted heteroaiylCi.4alkyl. optionally 
substituted heterocyclic, or optionally substiuited heterocyclicCi-4alkyl: 

R12 is hydrogen. Cmo alkyl, optionally .substiuited aiyl or optionally substituted arylalkyl: 
provided that 

when n = 1 than Y is substituted in the 2- or 3- position: 

when n =2 than Y is di-.<(ubstituted in the 2'- 3'- posiUon. the 2' 5'- posiuon. the 

2'-6* position, the 3"-5" or the 3'-6* position: 

when b = 3 than Y is trisub.siituu:d in the 2*-3'-5' or the 2 -3 -6 - positions: 
further provided that 

when Xi is O. m=2. R| is 2-t-butyl. 4-methyL and n=3 than Y is not 2*-OH.3-i- 
buiyl. .^'-methyl: 

when X \ i.s O. m= 1 . R i is 4-methyl. and n=2 than Y is not 2 -OH. 5*-methyl: 
when X I I.s O. m=I . R I is hydrogen, and n=2 than Y is not 2 -6 -diethyl: 
when X I I.S O. m= I . R 1 i.s 6-OH. and n=2 than Y is not 2 -5 -mcthyl; 
when X 1 i.s S. m= 1 . R | is 4-ethyl. and n= I than Y is not 2-mcihoxy: 
or a phannaceutically acceptably salt thereof. 

Suiuibly. the variables, etc. for Formula (Ic) arc the same as those defined for Formula 
(I) above unle.ss indicated. . 

Suitably lor compounds of Rirraula (Ic). a prctcncd ring .sub.sutuuon lor R| is in the 
3-posiUon. the 4- position or di substituted in the 3.4- pasition. Preferably R| is other than 
hydrogen. The subsiilucnt group is .suitably an electron withdrawing moiety. Preferably R | is 
niu-o. halogen, cyano. trilluoromethyl group, or C(0)NR4Rs. 

While Y may be suh.siituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-pusiuon «)r 3- ptisiuon. with the 4- preferably being 
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unsubsliiuicd. II the ring is disubsiiiuicd, suhsuiuenLs are preferably in ihe 2' or 3* posiiion t>l 
a monocyclic ring. While bolh R i and Y can bolh be hydrogen, ii is prclercd thai ai least one 
ol the rings be substituted, preferably both rings are at least mono-substituted* i.e. n amd m arc 
each equal to I or more. 
S Suitably for compounds of Formula (Ic). Y is more preferably a mono-substituted 

halogen, disubsiiiutcd halogen, mono-substituted alkoxy* disubsiiiutcd alkoxy, 
methylencdioxy. aryL or alkyl, preferably with these groups in the 2'position or 2.3-position. 

Exemplified compounds of Formula (Ic) are: 
N-|2-Hydroxy-4-(meihoxycarbonyI)phcnyn-N'-phenylurea: 
HI N-|2-Hydroxy-S-niiro-phenyl)-N-phenyl urea 
N-(2-Hydroxy-4-tluorophenyl)-N'-phenyl urea 
N-l 2-Hydroxy-4-(uifluoromethyl)phenyl)-N*-phenyl urea 
N-(2-Hydroxy-4-niU'ophenyl)-N-(2-hydroxy-4-nitrophenyl) urea 
N-{2-Hydmxy-4-niU'ophenylVN*-phenyl-thiourea 
15 N-(2-Hydroxy-5-nitrophenyl)-N'-(3-methoxy-2-thienyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N"-(3^melhoxy-2-lhienyl)urea 
N-(2-Hydroxy-4-niirophenyi)-N'-(3-meihoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyi)urea 
N-(2-Hydn)xy-4-niurophenyi)-N'*(3-trinuoromethyIphenyI)urea 
20 N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-trinuon)methylphenyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(4-trifluoromethylphenyl)uiea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N*-(3-bromophcnyl)urea 
N-{2-Hydroxy-4-nitrophcnyl)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-nilrophcnyl)-N*-(2-phenylphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-niimphcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-fluorophenyl)urca 
N-(2-Hydn)xy-4-niirophcnyl)-N'-(2.6-dinuorophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N-(2-cihoxyphcnyl lurca 
30 N-{2-Hydroxy-4-nitrophenyl)-N'-(2-cihylphcnylmrca 

N-(2-Hydroxy-4-niirophcnyl)-N-(2-irinuoromcihoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophcnyI) N'-(2-mcihylthit)phcnyl) urea 
N-(2-Hydroxy-4-niin)-phenyl) N'-(2-chloro 6-mcihyl phenyl) urea 
N-(2-Hydroxy-4-niin>-phenyl) N*-(2-suIfoxymcthyl phenyl) urea 
35 N-(2-Hydroxy-4-irinuoromcthyl phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-trinuoromethyl phenyn-N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-carbomelhoxy phenyl)-N -(2-phcnyI phenyl) urea 
N-i2-Hydroxy-4-niirophenyl)-N -(2.3-dichloro phenyl) urea 
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:2-Hydroxy-4-niirophenyl)-N*-(2.4-dichloro phenyl) urca 
:2-Hydroxy-4-niirophenyl).N-(2-chloro phenyl) urea 
:2-Hydroxy-4-niirophenyl)-N*-(2.4-dibromo phenyl) urea 
2-Hydroxy-l-napihyl)-N*-(2-bromo phenyl) urea 
:2-Hydroxy-4-nitrDphenyl)-N'-(2.3-methylenedioxyphenyl)urea 
;2^ydroxy-4-nitrophenyl) N'-(3-chloro 2-metboxy phenyl) urca 

2-Hydroxy-4-(Ben2ylainino)caibonylphenyll-N'-{2-bromophenyI)urea 
:2-Hydn)xy-4-nitro phenyl)-N'-(2-phenoxy phenyl) urea 
;2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 
2-Hydroxy-3,4-dinuoro phenyI)-N'-(2-bromo phenyl) urea 
2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 
:2rHydroxy 4-methyl phenyl)-N -(2-bromo phenyl) urea 
;2-Hydroxy-4-niux> phenyl)-N"-(2-phenylamino phenyl) urea 
[2-Hydroxy 3-carboxyphenyl)-N-(2-bromo phenyl) urea 
:2-Sulfhydryl-4-bromo phenyl)-N*-(2-brorao phenyl) uiea 
;2-Hydroxy 4-niliD phenyl)-N'-(2-iodo phenyl) urca 
;2-Hydroxy 4-niiio phenyl)-N'-(2-bromo phenyl) thiourea 
:2-Hydroxy-4-azidophenyl)-N'-(2-methoxyphenyl)urea 
2-Hydroxy-S-cyanophenyI]-N'-|2-brDmophenyI]urea 
2-Hydroxy-3-fluon)phenyl]-N'-(2-bromophenyl] urca 
2-Hydroxy-3-nuon>-5-bromophenyl]-N'-r2-bromophenyI| urea 
[2-Hydroxy-3-chlorophenyll-N'-I2-bromophenyI)uica 
2-Hydroxy-3-trinuoromethylphenyl|-N'-|2-bromophenyl|urca 
2-hydroxy-3.4-diphenyl phenyll-N'-|2-bromophenyll urca 

2-Hydroxy-3-glycincmethylesicrcarbonylphenyl|-N-|2-bromophcnylJ urea 
2-Hydroxy-3-glycincarbonylphenyl|-N"-l2-broraophenyl| urca 
2-Hydroxy-3.S-dichlorophenyli-N'-i2-bromophenyl| urea 
2-Hydroxy-3-niuophenyl]-N'-(2-brnmophenyl]uica 
2-Hydroxy-3.4-dichlorophenyl|-N'-|2-bromophenyl) urca 
[2-Hydroxy-3-cyanophenyl]-N'-(2-broniophenyl] urca 
2-Hydroxy-4-cyanophenyl1-N'-|2-brumophenyl) urca 
2-Hydroxy-4-cyanophenyl1-N'-|4-methoxyphenyn urca 
2-Hydroxy-4-cyanophenyl|-N"-(2-phcnylphenyl| urea 
2-Hydroxy-4-cyanophcnyl|-N'-| 2-mcihylphenyl| urea 
2-Hydroxy-4-cyanophcnyll-N*-| 2-trinuoromethylphcnyI | urca 
2-Hydroxy-4-cyanophenyll-N'-( 3-trinuoromethylphenyl J urea 
2-HydroxY-4-cyanophenyl|-N'-|4-uinuoromethylphenyl| urea 
2-Hydroxy-3-n-propylphenyl)-N-|2-bromophenyl| urea 
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N-(2-Hydroxy-4-ethylphenyI)-N'-|2-bromophenylIurea 
N-|2-Hydroxy-3-phenylamimKartKinyJ phenyIJ-N-|2-bromophenylj urca 
N-I2-Hydroxy-3-cyani>-4-ineihylphenyl|-N--f2-hromophenyl|urca 
N-r2-Hydroxy-4-carbophenyl phcnyl|-N -|2-broroophenyl| urca 
N-I2-Hydroxy-3-cart»ophenyI phenyl |-N'-f2-bromophenyl) urea 
N-|2-Hydroxy-3-bcnzyIoxy phenyIl.N'-(2-bromophenyI| urea 

(E)-N-I4-(2-(Meihoxycarbonyl)ethenyI)-2-hydroxyphenyl|-N'-|2-bromophcnyl|urca 

(E)-N-[3-I2-(MeihoxycarbonyI)ethenylI-2-hydroxyphenyI|-N'-|2-bromophenyl|urca-N-- 
bromophenyl) urea 

(E)-N.I3-r2-(Aminocarbonyl)elhcnyIJ-2.hydroxyphenyH-N-r2-bromophcnyl|urca-N-|2- 
bromophenyl] urea 

(E)-N-l4-f2-(Aminocarbonyl)eihenyll.2^hydroxyphenyl|-N'-f2-bromophenyl|urca-N-|2- 
bromophenyl] urea 

N-r2-Hydroxy-4-benzainide phenyl)-N-[2-bromophenyl) urca 
N-[2-Hydroxy-4-arainocarbonyl phenylJ-N -(2-bromophenyl] urca 
N-(2-Hydroxy-3J.6-trinuorophenyI)-N--(2-bromophenyl)urea 
N-(2-Hydroxy-3-nuoro-4.trifluoroineihylphenyI)-N'-(2-bromophenyI)urca 
N-(2-Hydroxy-3-iodophenyl)-N'-(2-broinophenyl)urea 
N-I2-Hydroxy-4-cyanophenyll-N'-I4.phenyIphenyl]urea 
N-|2-Hydroxy-4-cyanophenyIl-N*-[2.3-dichlorophenyl] urca 
N-|2-Hydroxy-4-cyanophenyIl-N'-|2-methoxyphenynurea 
N-(2-Hydroxy-4-cyanophenyIl-N'-I3-methoxyphenyl | urea 
N-J2-Hydroxy-5-nuorophenyl)-N'-l2-bromophenyl| urea 
N-|2-Hydroxy-5-irinuoromeihyIphenyl)-N'-l2.bromophenyll urca 
N-|2-Hydroxyphenyl)-N*-[2-bromophenylJ urea 
N-rTrans-3-siyrI-2-hydroxyphenyll-N'-J2-bromophcnyll urca 
N-|2-Hydroxy-3.4.dichlorophenyl|-N'-|2-meihoxyphcnyl | urea 
N-(2-Hydroxy-3.4-dichJorophcnylI-N*-|4-ineUioxyphcnyl|urea 
N-|2-Hydroxy-3.4-dichlorophenyl|-N'-|3-irinuoromcihylphenyl)urca 
N-(2-Hydroxy-3.4-dichlorophenyI|.N-|2-phenylphenyl| urca 
N-|2-Hydroxy-3.4-dichlorophenyl)-N-I4-phenylphenyllurca 
N-l 2-Hydroxy-3.4-dichlorophenyl |-N -| 2.3-dichlorophenyl | urea 
N-|2-Hydroxy-4-isopropylphenyl |-N'-| 3-mnuoromeihylphcnyl | urca 
N-|2-Hydroxy-3-naphihyl)-N'-I2.3-dichlorophenyl| urea 
N-(2-Hydn)xy-4-azidophenyl)-N'-(2-iodophenyl)urea 
N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenynurea 
N-(2-Hydroxy-3-cyanophenyIl-r<r-(2-methoxyphenyl)urca 
N-I2-Hydrt)xy-3-cyanophenyl).N'.|3-trinuoroineihylphenylJurca 
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N-|2-Hydroxy-3-cyanophcnyl )-N'-(2-phcnylphenyl I urca 
N-|2-Hydroxy-3-cyanophenyl|-N'-(2.3-dichIorophenyI|urca 
N-|2-Hydroxy-4-isopropylphenyl)-N'-(2.3-dichl(m)phcnyl|urca 

N-I2.Hydroxy-4-isopropyIphenylJ-N-I2-chIori>-5-irinuort,mcihylphcnvl|ufca 
N-I2-Hydroxy-3-phenylphenyl|-N'-[2J-dichlorophcnyl| urea 

N-I2-Hydroxy-5-nitrophenyII.N'-|2-incihoxyphenyl | urea 

N-|2-Hydroxy-5-niirophenyIJ-N-l3-UinuoroniethylphcnyIjurca 
N-[2-Hydroxy-5-mtrophenyII-N -|2-phenylphenylJ uiea 

N-[2-Hydroxy-5-niirophenyIl-N-f2J-dichlon>phenyl| urea 
N-(2-Hydroxy-5-ethyIsulironylphenyll-N'-(2.3-dichlurophcnyI| urea 
N-I2-Hydroxy-3.4-dichiorophcnyl|-N-I2.4 dimeihoxyphcnyl| urea 

N-(2-Hydroxy-3.4.dichlorophenyl)-N-f2-chloro-5-trifluor«mcU,ylphci,vl|urea 
N-f2-Hydroxy-3.4-dichlorophenyll-N'-Iben2yll urea 

N-f2-Hydroxy-4-isopropylpherjyI)-N-I3-irinuoromeihvlphenyl|uica 
N-{2-Hydroxy-3-naphthyU-N'-f3-irifluororaeihylphenyl|urca 
N-r2-Hydroxy-3-naphthyIJ-N-I2.3-dichlorDphenyl| urea 
N-r2-Hydfoxy-3-napIithylJ-N'-|benzyllurea 
N.[2-hydroxy-3-(phenylaininocarbonyl) phcnylJ-N'-|bcn2oy!| urca 
N-I2-Hydroxy-3-irifluoroineihylphenylI-N'-[benzoyIJ urea 
20 N-f2-Hydroxy-4-cyanophenyII-N"-fben2oyIJurca 

N-f 2-Hydroxy-5-naphihalenesulfonic acidfN'.l2-brHmophenyl| urca: 
N-(2-Hydroxy-4-naphthalcnesulfonic acid|-N'-f2-bn)mophcnyl| urea: 
N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urca: 
N-(2-Hydroxy-i-napihyl)-N-(2-bromo phenyl) urca: 
25 N-(2-Hydroxy-4-niirophenyl)-N'-( I -naphihyDurea: 

Suiuble pharmaceudcaUy accepuble salLs arc well km.wn ,» those skilled in .he m and 
mehide basre saluj of inorganic and organic adds, such a.s hydnKhloric add. hvdrohmmic 
ac.d. sulphuric acid, phosphoric acid. meUrane sulphonic acid, eihane sulphnn.c acid aceiic 
acd. mal.c acid, umaric acid, citric acid, lactic acid, oxalic acid. .,uccin.c aad. .umaric ac.d 
raalerc acid, benzoic acid, salicylic acid, phenylacetic add and mandel^ In addition 
phannaceudcally acceptable .salts of compounds of Formula (U mav al.so be ibrmed vvidi a 
pharmaceutically accepuble cation, lor instance, a .suKstituen, gmup comprises a carboxv 
moiety. Suitable pharmaceuiically acceptable cations arc well known to thc«c .skilled in the an 
and include alkaline, alkaline eanh. ammonium and quaiemary ammtHtium caiioas. 

The following term.s. as used herein, refer to. 
• "halo" - all halogens, that Ls chJoro. Ouoro. bmmo and iodo. 
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• ^^C I . loalkyl" or **alkyl" - both straight and branched chain radicals ol I io 10 carbon 
atoms, unless the chain length is otherwise linnitcd, including, but not limited to, methyl, cthyL 
n-propyK wi-propyl n-bulyK .vec-butyL /.vo-butyK ff r/-butyL n-pentyl and the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, preferably ol 3 to 8 
carbons, including but not limilcd lo cyclopropyl, cyclopentyl. cyclohexyl. and the like. 

• The term "alkenyP is used herein at all occurrences to mean suaight or branched 
chain radical of 2- 10 carbon atom.s. unless the chain length is limited thereto, including, but not 
limited tocihcnyl, l-propenyl. 2-propenyl, 2-mcihyM -propenyl. l-butenyl. 2-butenyl and the 
like. 

• "arN'P - phenyl and naphlhyl: 

• "heteroaryr (on its own or in any combination, such as "heicroaryloxy", or 
*'heteroaryl alkyl*') - a 5*10 membered aromatic ring system in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S, such as. but noi 
limited, to pyrrole, pyrazole. furan, thiophene, quinolinc. isoiiuinolinc. quinazolinvK pyridine, 
pyrimidinc, oxazole, thiazole, thiadiazole, triazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "helcriKyclicalkyr) - a 
saturated or partially unsaoirated 4- 10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O. or S: such as, but 
not limited to. pyrrolidine, piperidine, pipcrazine. morpholine, tetrahydropyran. or 
imidazolidine. 

• The term "aiylalkyr or -heteroarylalkyl" or "hetertKyclicaikyr is u.scd herein to 
mean C | . lo a]k)'l. as deHned above, attached to an aryl. hcteroar>'l or heterocyclic moiety, as 
also deflned herein, unless otherwise indicated. 

• "sullinyr - the oxide S (O) of the corresponding sulfide, the icmi "thio" refers to the 
sulfide, and the term "sulfonyP refers to the fully oxidized S(0)2 moiety. 

• The lerm "wherein two Ri moieties (or two Y moieties) may together form a or 6 
membered unsaturated ring" is ujsed herein u) mean the formation ofa napthylcne ring sy.stem 
or a phenyl moiety having attached a 6 membered partially unsaturated ring .such as a C6 
cycloalkenyl. i.e hexene. or a C5 cyloalkenyl motety. cyclopentene. 

The compounds of Formula (1), (la), (lb). (Ic). (II) and (III) may be obtained by 
applying synthetic priKcdurcs. some of which arc illusuaicd in the Schemes below . The 
synthesis provided for in these Schemes is applicable for the producing compounds of Fomiula 
(I), (la). (ID and (III) having a variety of differcni R. R|. and Ar groups which arc reacted, 
employing optional substitucnLs which arc .suitably protected, to achieve compaiibiliiy with the 
reactions outlined herein. Sub.sequent deproicction. in tho.sc ca.se.^. then affords compounds of 
the nature generally di.sclo.scd. Once the urea nucleus has been csmblished. further compounds 
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of ihcsc formulas may be prepared by applying sundard techniques for funciional group 
intcrconversion. well knciwn in the an. While ihc schemes arc shown with compounds only of 
Formula (I) this is merely for illusuraiion purposes only. 



Ssbsm&l 




II 



a:ix) 



R=NH2. OH. CO2H. SH a)PhNCO 

NHSO2R a/rnniw 



Ortho substituted phenyl ureas shown in 2.schemP 1 may be prepared by standard 
condiUons involving the condensation of commercially available ortho substituted 
amline(AIdrich Chemical Co.. Milwaukee. Wi) with the commeicially available opUonally 
subsUtuted aiyl isocyanatc (Aldrich Chemical Co.. Milwaukee. Wi) in an aprotic solvent 
(DMF. toluene). When the I -(RS02NH)2-(NH2)Ph is not commercially avaUable it can be 
made by ueaiing the commercially avaUable RS02a with the cooiesponding 2-phenylene 
diamine in the presence of an base Ukc methyl amine or NaH in an aprouc solvent (like 
methylene chloride or DMF). 

a"- a:- a: 

a 4 5 

R'=OH. NH2. NHSO2R a)HN03. 23 "C b)SnCl2. EtOH 



If the desired 2-substituied aniline .S-.syhgmc^. is not commerciallv available the 
conesponding nitro compound can be prepared fmm l-schem^? under standard niirauon 
condiUons (using HNO3 or BF4NO3) at 23 "C. Tlic nitro compound is then reduced to the 
corresponding aniline using SnCh in EtOH(or alternately H2/Pd or LiAlHt). 
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a)NH4SCN. Br2 



SH 



b)NaOH ElOH 

If ihc desired 2-aroino bciucneihiol 8.scheme 3 is not commercially available ii can be 
synihcsi/ijd by rcaciion of the phenyl aniline with the ihiocyanaie anion in the presence of an 
oxidanUlikc bromine) lo pnxluce the 2-amino benzihiazole 7-schemg \ This thiazole can then 
be hydrolyzed U) the desired 2-amino benzeneihiol R-schemp ^ with a strong base like NaOH in 
a proiic solvent (i.e.. EtOH). 

9 
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11 

a)TBSCl. imid. DMF b)i)CICXCI. NaHCOa. iilPhNHj cjBaN-HF. CHgCN 
In the case where the thioisocyanaie or phenyl isocyanaic is noi commercially 
available, the thiourea or urea Il-.schemp4 may be prcparcd from the commercially available 
ofiho substituted aniline. This compound is first protected with a protecting group (ten-butyl 
dimethyl silyl or benzyl ) by conditions well known in the art(see Greene. T Protecting 
Groups in Organiv SynihesiS. Wiley&Sons. New York. I98l). This prou:ctcd anUine is then 
reacted, in the prc.scncc of a ba.se(like uiethyl amiiic t)r .sodium bicarbonate), with either 
thiophosgcne or a solution of phosgene in an aprotic solvent (ie. DMF. toluene), followed by 
aniline to produce die protected thiourea or urea rcspcciively. The corrc.sponding urea or 
thiourea is then dcproiccttd. using conditions .standard in the art to form the desired thiourea 
or urea 1 1 -scheme 4. 
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'CO2H 



a.b 




a)(PhO)2PON3,Et3N b)PhXNH2 
X=OH. NHSO2R. SH 



Alternately the area can be fonned using a Cunius rearrangement from the 
corresponding aromatic or thiophene carboxyUc acid 12-schemp s The carboxyUc acid is 
submitted to standard Curtius conditions ((PhOtePONj. E13N or ClCOCOCi followed by 
5 NaN3) and the intennediaie isocyanate is trapped by an appropriately substituted aniline. 

PharmaceuiicaUy acceptable salts of compounds of Formula (I) may be obuiined in 
known manner, for example by tieaiment thereof with an appropriate amount of acid or base i 
the presence of a suitable solvent 



Another aspect of the present invenUon is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides lo aryl cyano derivatives with copper ( 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 

1 5 results failed. Using known condiUons of elevated tempcrauires. greater than 1 70*C. .such as 
from 1 8(1 10 2 1 ()' did not yield displacment of the halogen to a cyano moiety. Standard ba.sc.s. 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino 5-nuorophenol. 2-nitro-5-fluorophenol.2-niux)-5-meihyl-6-bromophenol were tried 
with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (I) 

20 cyanide. The u.sc of a bromine derivaUve. such as 2-niiro-5-methyl-6-bromophenoI . with 
dimeihyllormamidc and using tricihylaminc with a caialyUc amount of dimeUiylamini) pyridin 
and copper (1) cyanide ai reduced temperatures., i.e. <l(Krc. prclcrably 60 to aboui XOT lor 
reduced times from .sirandarized procedures. i.e.. < 18 hours, preferably about 4 to 6 hours 
yielded the desired products. 

25 Thcrctbre one a.speci of the invcnUon is to a prt)ce.ss for producing a cyano phenol 

derivati\-c of the formula: 



10 



WOMOSIST 



PCnDSNMOMO 



-32- 




whercin R i is as defined for Fonnula (1) above, which method 



comprises reacting a compound of the formula: 

OH 




wheremX IS halogen with copper (1) cyanide. dimethyUormamidc. 
triethylamine and a catalytic amount of dimethylaraino pyridine. Preferably, the procoK is ran 
5 a reduced lemperatures of about 60 to about 80*C Preferably X is bromine. 

In the Examples, all temperatures are in degrees Cenugrade CXT). Ma.ss .specua were 
pcffoimed upon a VG Zab mass spectromeier using fast atom bombardmcnu unless otherwise 
indicated. 'H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(K)MHz 
10 using a Bniker AM 250 or Am 400 spectrometer, respectively. Multipliciues indicated arc: 
s=singleu d=doublet. tstriplei. q=quarteu mamultiplei and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates die proportion of a molar equivalent of reagent 
relative to die principal leaciant 

Rash chromatography is run over Merck Silica gel 60 (230 - 4IK) mesh). 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by rclerencc to die following examples which arc 
merely illusu^ve and arc not to be construed as a limitation of the .scope ol die present 
invention. All temperatures are given in degrees centigrade, all solvents u.scd herein are of Uic 
20 highest available purity and all reactions arc run under anhydrous conditions in an argon 
atmo.sphere unless otiierwisc indicated. 

General Method A: Synthesis of N, N*. phenyl urea To a .solution o\ suKstitutcd 
phenyl i.socyanate ( 1 .0 equiv.) in toluene (5 miliUicrs (hereinafter "mL")) the corresponding 
25 aniline ( 1 .0 equiv ) was added. The reaction mixture was stirred at about 8()°C until complete 
(24-48 hours (hereinal'ter "hrs" or "h")). then cmilcd to nnim tcmperauirc. The puriricaiion.s. 
yields and .spectral characteristics for each individual compound arc listed below 

General Method B: Synthesis of N, N'- phenyl urea To a solution ol phenyl 
30 istK-yanaic ( I.O equiv.) in dimediyl lormamide ( ImL) the corresponding aniline ( I .«) equiv.) 
was added. The reaction mixture was stined at about 80°C until complete {24-4K hoursi. tiicn 
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ihe solveni was removed under vacuum. The purincaiions. yields and spectral characicrisiics 
lor each individuaJ compound aic listed below. 

General Method C:Synthesis of sulfonamide The onho substituted aniline ( I equiv.). 
irieOiyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 "C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, flltercd and concenuated in vacuo. The 
purifications of each compound are listed below. 



Example I 

PreParaUon of N-f2-Hvt1roxv^rm,.thnTvcarhnnvhphPn v ll-N-.nhPnvl 

N-(2-Hydroxy-4-(methoxycarbonyl)phenyl)-N -phenyl urea was prepared from 
methyl-4-amino-3-hydroxybenzoaie (20() mg. 1 .19 mmol) and phenyl i.wcyanatc (1.19 mmol i 
15 according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the tided compound (3()9 mg 90%) mn 
188.4-I88.8T: »H NMR (CD3OD/CDCI3): 6 8.15 (d. IH, J = 8.25 Hz). 7.70 (s. IH). 7.51 
(d, IH. J = 8.25 Hz), 7.43 (d. 2H, J = 8.25 Hz). 7.30 (i. 2H. J = 8.25 Hz). 7.01 (i. IH. J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)+: Anal. (Ci5H,4N204) C. H. N. 



Example 7 

Preparation of N-l.5-nitn)-2-hvdroxvpli«^Yl|- N'-nhonYl ^ lya 

nie N-(5-niirt)-2-hydroxyphenyI|-N -phenyl urea was prepared from the 5-nitro 2- 
hydroxy aniline and phenyl istx:yanatc according to the prtKCdurc in General Method A. Tho 
product was purified by precipitation from toluene and lilicring lo afford the UUcd compound 
(100 mg. 30«). IH NMR (CDjOD): 5 9.48 (s. IH. NH). 9.07 (d. J = 1.56 H/.. NH». 8.35 
(j;. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7.30 (i. 2H. 
J = 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)*. 

Examnip ^ 

PrePSffllpn of 3-hvdmxv-4-»(nhenvhmin.i>r«rh, , nvHamin»th,.ny:,p i ii«' 

a) Prcparation of 0.67 Molar (hcreinalter "M") Stinrk Solutions of Aluminum Amide Rcagenu 

To a .su.spen.sion of Ute appropriate hydrochloride (0.02 mole « hereinafter "mi.r M in dr> 
toluene (20 mL) at about 0°C. was .slowly added a .solutitm of (2M. 10 mL) of trimethyl 
aluminum in u>lucnc. Alter the addition was complete. Uie reaction mixture was allowed to 
wamt 10 room temperature and was suned for about I -2 hours unul gas evolution has ceased 

b) Preparationof3-hydn)xy-4-{|(phenylamino»cart>onyl|amino)bcnzamidc 
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To a soluuon ol ihe N-|2-hy(Jn)xy-4-(mcihoxycarbonyl)phcnyI|-N'-phenyl urea (fiCi 
tniiigram (hereinafter "mg"). 0.2 mmol) in lolucnc (2 mL) was added aluminum amide rcagcni 
(0.9 raL, ().67M). The reaction mixture wa.s .stirred at reflux for ahout 12 hours. The icaciiun 
mixture was aiolcd to room temperature and was carefully quenched with 5% HCl. The 
5 organic layer was separated and the aqueous layer was exttacied three times with ethyl acetate. 
The oi]ganic exuacLs were combined, dried over MgS04. filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl aceute) gave the 
desired amide (28 mg. 49*). mp: 106.8- 107. 1 "C: >H NMR (CD:»0DCDCl3): 5 7.9H (d. IH. 
J = 8.25 Hz). 7.35 (d. 2H, J = 8.25 Hz). 7.30 (d. 2H. J = 8.25 Hz). 7. 17 (i. 2H. J = 8.25 
10 Hz). 6.91 (t. IH. J = 8.25 Hz); EI-MS m/z 271 (M+H)+: Anal. (C14H13N3O5) C. H. N. 

Examnle4 

Preparation of N-(2-hvdroxv-4-nuoronhenvn-N'.nhftnvl nrpa 

a) Preparation of 2-araino-5-fluon) phenol 

1 5 A mixuire of 5-fluoro-2-nitrophcnol (5(K) mg. 3.18 mmol ) and tin (U) chloride (1 .76 

g, 9.2 mmol) in ethanol (10 mL) was heated at 80X under argon. Alter 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH 7-8). by addiUon of 5« aqueous .sodium bicarbonate, 
before being extracted with ethyl acetate. The organic pha.se was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave die title compound(33S mg, 83%). ' H 
NMR (CD3OD/CDCI3): 5 6.6 (m, IH), 6.38 (dd. IH, J = 8.3 H/ and J = 2.8 Hz). 6.29 (m. 
IH). 

b) Prcparauon of N-(2-hydroxy-4-nuorophcnyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-nuon)phcnyl)-N -phcnyl urea was prepared from 2-amino-5-nuor«» 
2.*5 phenol (200 mg. 1 .57 mmol 1 and phenyl i.socyanaic according 10 the procedure in Genera) 
Mediod A. The product was purified by precipitation from toluene and llltcring 10 alfi>rd the 
tided comptiund (352 mg. 91 9f ). mp: 195.5- I95.7°C: 'H NMR (CD1OD/CDCI3): 5 7.70 (m. 
IH), 7.3 (d. 2H. J = 8.25 Hz). 7.15 (L 2H. J = 8.25 Hz). 6.89 (i. IH. J = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M+H)*: Anal. (CnH||N202 F) C. H. N. 

30 

Preparation of 2-( ll nhcnvlaminoiLiirhtinvl laniino Hhinplirnyl 

2-{|(Phenylamino)carbonyl|ummo}thiophenol was prepared from 2-aminoihiophcnol 
(2(X) mg. 1 .6 mmol > and phenyl i-socyanaie according to the procedure in General Mcthixl A. 
35 The prtxluci was purified by prccipiiaiion Inim toluene and filtering to afford the titled 

compound (330 mg. 85 <7r). mp: I94.5''C; 'H NMR (CD3OD/CDCI.O: 6 7 48 - 7.26 tm. 4H). 
7.25 - 7.10 (m. 3H). 7.(M - 6.79 im. 2H): EI-MS m/z 244 (M+Hr: Anal. (C13H12N2OS) C. 
H. N. 
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Examnlc ft 

Pn?pafi>lion of N-(3-Cflrh<>xv.4-hvdm«vphPnY|).K!--r h^ n y| 

5 Mroxyl«„zoicadd(lg,6.53mmol)accordingu>thep™cedureinGener^ 

nacuon mixture was panidoncd bei,^„ ethyl accuiu: and water. n,e organic phase wa.s 
washed With brine dried over MgSQ* and niu.n.d. Removal of solvent under reduced p^ure 
andchromatogrBphyofihe.«ulUngsc,Iidonsnicagd(hexane:ethy^ 1 I to ,a,r 

ethyl acetate) gave the UUed compound (1.5 g. 84«? ). IH NMR (CD,OD/CDCl ') 5 8 36 rd 

Im h;t ?r » " ' ^-^^ 

(M+H)+: Anal. (C|4H,2N204) C. H. N. 

Example 7 

2-Niiio-5-trinuoiomeihylphenoI was prepared by adding concentrated HNO, (6 mL) 
dtop-w.se to a.a,a-.rifluon.m-cn»oI (5g. 30.8 mmol) at room temperature Alte/the 
addiuon was complete the n«cUon was quenched with saturated ammonium acetau. and 
^-'^'EiOAc.TT.eoiganicwassepaia.cd.driedoversodiums^^^^^ 

20 Concentrauonofthesc.luuonmw,c.oaffordedanoilwhichwaspurinedby^^^^^ 

c^matography (g«^^^^^ mm hexaneto5(« EtOAc/hexanes) to afford Ute UUed compound 
as an „ n .7 27^ ). m NMR (CDCI,): IH. OH,. 8.26(d. IH. i = 7.8 Hz) 

7.45(s. IH. arom). 7.26{d, IH. J= 7.8 H/) 
b)Prcparation of 2-amini>-5-uinuoromcUiylphcnol 

J5 2-Amino-5-uinuoromeihylphenol wa.s prepared by treating 2-n.tro-5- 

-3 C ,or 12h^ The mixtun: wa.s a>ncenua.ed u, 5il mL and adjusted to pH 7 u.sin. saturated 
.sc.d.um hrcarbonau.. The rcacUon mixture was pani..o.Kd between H^O and EtOAc Tc 

aMueoasIayerwas.separau.dandex.n.c,edwiU,E,OAc. The combmei organic exuacts were 

0 <lned over .siHliumsuliaic.liltered and conccntniUMi n. . ' . 

. , . The resulungcolorlcs.soil(37() 

mg. 87^ , was used wuhou, further purification. IH NMR (CDCh): 7.6 ,.s. IH) 7 39(d 
IH. J = S.5 H/). 7.(»K(d. IH. J= 8.5 Hz) 

OPreparauon of N - ,2 - hydroxy - 4- (irilluoromcihyl) phenyl) - N' - phenyl urt^a 

N - [2 - Hydroxy - 4- (trifiuoromethyl, phcnyl| - N' . phenyl urea was prepared from 
.> -ammoo-mnuoromcthylphenol (15() mg. I.e.. „,„,„„ and phenyl Ls«cyanaie( 1.09 mmol) 
accommg to the procedure m General methcul A The pr^xluc, was purified by precipiuuion 
ram methylene chloride ahd fUteiing .0 afford the t.Ued compound ( 2.10 mg. 87^. , mp- "C- 
IH NMR (DMSO-d.): 59.45 (s. IH. NH). 8..S., <s. ,H. NH). 8.31 (d. IH J = .( OH.) 
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7 45 (d, 2H. J = KM) H/X 7.29 (u 2H, J = 6.67 Hz), 7.10 (m, 2HK 6.99 (i. IH, J = 6.67 
Hz). EI-MS m/z 296 (M+). Anal. (C|4H|iN202F3)C H, N. 

Example 8 

5 Preparaiion ol N-(2-hvdroxv-4>niirnphenvl VN^(2>hvdr nxv>4-nitmphffnyl) iir^ ^ 

a)Prcparaiiun of 2-(/m-butyldimeihylsilyloxy)-4*nitroaniiine 

To a solution of 2-amino-S-mtrophcnol (I g, 6.49 romol) and imidazole (0.88 12.3 
mmol) in DMF (15 mL), ten -butyldimeihylsilyl chloride (1 1.2 mL, 64.9 mmol) was added. 

If) The rcsuliing mixiure was allowed to stir at 23*^: for 48 hours. The reaction mixture was 
pariiuoned between 0. 1 % HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the litled 
compound (1.7 g, 98 %). "H NMR (CDC^): 6 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d. IH, J = 2.7 Hz), 6.7 (d, IH, J = 8.8 Hz). 1.0 (s, 9H). 0.28 (s. 6H). 
WPrcparation of N-[(2-rm-butyldimethylsilyloxy)-4-nitn)phenyll-N'-( (2-tert- 
buiyldimethylsiloxy)-4- niUDphenyl] urea 

To a solution of 2-(ien-buiyldimethylsilyloxy)-4-niUToaniUne(2(K) mg, 0.75 mmol) in 
toluene ( 10 mU cricihylaminc (0. 13 mL. 1 .64 mmol) and triphosgenc (88.4 mg. 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70*0 for 2 hours, then c(X)led to iwm 

urmpcraturc. Then more 2-(iert -butyIdimethylsiIyloxy)^nim)anilinc (2(X) mg, 0.75 mmol) 
was added. The resulting mixiure was allowed to stir at 70**C for 48 hours then cooled to room 
temperature. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic pha.sc wa.s wa.shcd with brine, dried over MgS04 and lllicrcd. Removal ol 

2. ^ solvent at reduced prc.ssure and chromatography of Uie resulting oil on silica gel (hexanc : ethyl 

acetate. 10: 1 ) gave the titicd compound( 1 30 mg. 31 ^). »H NMR (CDCh): 5 8.36 (d. 2H. J = 
8.3 Hz). 7.90 (dd, 2H, J = 8.3 Hz and J = 2.8 Hz), 7.71 (d, 2H. J = 2.8 Hz). 7.22 (s. 2Hk 
1.02 (s. I8H),0.35(S. I2H). 

c)Preparati(m of N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hydroxy-4-nitrophcnyl) urea 
30 To a solution of N-|(2-tert-butyldimcthyl.silyloxy)-4-nitrophcnyll-N'.|(2-iert- 

huiyldimethyl.silvloxy)^. nitn)phenyl| urea(.SO mg, 0.089 mmol) in THF (2 mL). 
tctrabuiylammonium lluoridc ( I M. 0.09 mL, 0.089 mmol) was added at ifC. The reaction 
mixture was stirred at 23*^C. Afurr 1 hour, the starting material had di.sappearcd. The reaction 
mixiure was partitioned between water and ethyl acetate. The combined organic phase was 

3. "^ dried over MgS04 and filtered. Removal of .solvent at reduced pressure and chromatography ol 

the resulting oil on .silica gel (hexanc : cUiyl acetate: 1:1 to \0(Wr ethyl acetate) gave the tided 
compound(24 mg. 8I« ). "H NMR (CD3OD/CDCI3): 6 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H. J = 2.06 Hz). EI-MS mfz 334 (M+H)* Anal 
<C|3HinN407)C.H.N. 

Example 0 

Pn?Pafation or N-f2-hvdn)XV-4.nitmnhonvlUM -p| , envl.ihin„ p.i, 

a) I»icparauonofN-(2-tm-buiyldimethysUyloxy-4-niin)phenyI)-N-phc^^ 

N-(2-icn-BuiyldimeihysiIyloxy-4-niin)phenyI)-N -phenyJ-thi^^^ was prepared by 
m^aung a biphasic soluUon of 2-ten-bu.yldimcthysilyIoxy.4-„itroaniUnc(80 mg. 0.308 mmol) 
andNaHCO,inCHCl.H3O(2.5:..7.L,wiU.U.iophc»geneai0-C.^ 
u, warn, lo 23«C and the reacUon was continued overnight n« CHCI, layer was separated 
and dned over sodium suUaie. THe solution was conceniiaied in vacuo and the residue was 
d^solved ,n toluene and treated with aniline (100 uL) at 23 »C for 12 h. "nt reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to atloFd the utied compound as a yeUow soUd (120.8 mg. 98%) mp: I44-I4SOC iH NMR 
(CD.,OD,CDCl3): 5 8.65 (d. ,H. J = ,0.0 Hz). 7.58 (d. IH. J = 10.0 Hz), 7 47 (d - 
1.25Hz).7.26(m.4H).7.10(m. IH). ' ' 

b) PicparaUonofN-(2-hydroxy.4.niuiophenyI)-N'-phenyl-ihiourea 

N-(2-Hydroxy-4.mtiophenyl)-N'.phenyI-2-thiourea was prepared by ueaiing a 
.solution of N-(2-.en.bu,y,dimeihysiIyloxy.4-nitmphenylV^^^^^^ ( ,00 mg. 0 248 

mm«,)m CH,CN (1 mL, With Et3N.HF (ICOuU 0.62 rnmol) in ^^^^^^^ 

-3 C. Thesolutionwasconccntratedand flushed throughasUicapIugwithEtOAcuiafford 

ihc desired compound as an orange solid (55 mg 77%) 

mp: '•«-i'*5°C:'HNMR(CD,OD/CDC,,):88.65(d.lH.J=,0.0Hz).7.58(d ,H J- 
HM) H/.). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H), 7.10 (m. IH). 

PrrnaraiiinnfM tA. n.,r Examplp \l\ 

a) Prcparaiion ol 4.niiro 2-(phcnylsulfonylamim)) aniline 

A solution of 4-niuro l.2-phenylcncdiaminc(l .53 g. 10.0 mmol) .n DMFwa.s treated 
w.U,phcn>^.sul,„nylch,«ridc(,.76g.|^ 

a.... C. The reaction mixture was partitioned between sau>ratcdNH,CI and mclhvlcnc 
chl..nde The organic layer was dried over sodium sulfate, filtered and concentrated in u,cun 
The rcsulimg .solid was iccrysiallizcd (EtOH) to afford desiied (0 ''75 g ) 'h 
NMR(DMSO) 9.5,.s. IH. hr). 7.K3 (dd. ,H. J=,0 Hz. 2 Hz). 7.74(d. 2H. J=8 Hz) 7 76lt 
m. J=« HZ). 7.56.t. 2H. J=« HZ). 7.55(d..H. J=2Hz). 6.79 (d. ,H. J=8Hz). 6.5(s; 2H: 

bjPreparauon of N.(4. nitro 2-(phenyLsu,fonylamino)phenyl)-N-phcnyl urea 
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N-(4-Niiro 2-(phcnylsulfonylamino)phenyl)-N -phenyI urea was prepared Irom 4- 
niiro 2-(phenylsuIfonylamino) aniline(82 mg) and phenyl isocyanaie{33 mg) by method A. 
The reaction was cmilcd and ihen partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sullau:. 
5 nitered and concentrated in vacuo. The residtie was purified by column chromatography (ethyl 
acetate/hexanes) to aflord desiied(30.8 mg, 26%). EI- MS m/z 4l3rM-f H)' 

Exampte 1 1 

Preparation of N-f2-hvdroxv-S-nitroDhenvn-N'-f 3-methoxv.2 >thienvnurea 

10 a)Preparaiion of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophcne (4.81 g, 42. 1 mmol) in ether (20 mL) at -7X"C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at •ItC'C lor 1 
hour, then it was warmed to O^'C for 3 hours. After to recooling 78"C the reaction mixture 
was poured into a beaker filled with crushed dry ice ( 14.5 g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipiution from ether and filtering (6.42 g. 96 %). EI-MS m/z 159 (M-i-H)\ 
b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N -(3-methoxy-2-thicnyl)urta 

To a solution of 3-meihoxy-2-lhiophcne carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene* (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenoI (195.7 mg. 1 .27 mmol) and 
triethylamine (I.I equi v.. 0.25 mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracu; were combined* dried over MgS04. filtered and concenuatcd under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexancrelhyl 
acetate: 1:1) gave a .solid product (1 60 mg. 4 1 % ). mp: 1 72.6- 1 73.(rC: * H NMR 
(CD^OD/CDCb): 6 8.96 (d. IH, J = 2.5 Hz). 7.74 (dd, IH, J =5.0 Hz and J = 1.25 H/j. 
6.82 (d, IH, J =7.5 Hz). 6.76 (s. 2H), 3.80 (s. 3H): EI-MS m/z 3(W (M+H)*: Anal. 
<Ci2HiiN305S)C H. N. 

Example 1? 

RroparaiionorN-(2>hvdroxv-4-nitrophcnvn>N'-(3>mgi hoxv-2-thicnvl)urea 

To a solution of 3-melhoxy-2-thiophene carboxylic acid (example 1 1 a. 2(M) mg. 1 .2" 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and triethylamine (1.1 equiv.. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70**C lor 2 hours and cooled down to room 

temperature then 2-amin(v5-niu^ophenol was added. The reaction mixture was stirred at 70'*C 
overnight. The reaction mixture was partitioned between 5% ciuic acid and ethyl acetate. The 
organic layer was scparau:d and the aqueous layer was extracted three times with ethyl acetate. 
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The organic exiracLs were combined, dried over MgS04. filtered and conceniraied under 
reduced pressure. Chromaiography of ihc rcsulitng solid on silica gel (hexane.ethyl 
acciaie:!:!) gave ihe product (I9() mg. 48%). >H NMR (CD3OD/CDCI3): 8 8.38 Cd. IH, J = 
5.0 Hz). 7.85 (dd. IH. J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH. J = 2.5 Hz). 6.9 (s. 2H). 

5 3.95 (s.3H):EI-MSm/z 309 (M+H)+: Anal. (Ci2HiiN305S)C.H.N. 

Examnle n 

Preparation of N-f2-hvdrDxv-4-nitmnhenvn-N-.n.t neihnxvpt^Pf ,Ynnrrn 

N-(2-Hydroxy-4-niirophenyl)-N-(3-nwihoxyphenyl)uiiea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 3-raeihoxy phenyl ij»cyanaie( 1 .0 mmol) 
10 according 10 the procedure in General Method B. The product was purified by diluuon with 
methylene chloride and precipitaUon with hexancs. Filtering afforded the tiUe compound ( 140 
mg. 46%). EI-MS m/z 302(M-H) - 

Example 14 

I-** Preparation of N-f2-hvdroxv-4-nitmphftnvl VN'-f2-m>>th^^^vnhfttivniin. a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urBa was prepared from 2- 
hydroxy 4-niux) aniline (154 mg. 1.0 mmol) and 2-methoxy phenyl isocyanate( I mmol.) 
according to the procedure in General Method B. The product was purified by dUution with 
methylene chloride and piecipitaUon with hexancs. Filtering afforded the title compound (82 

20 mg,27%). EI-MS ro/z302(M-H)- 

Examnlp IS 

PrenaraiionofN-f2-hvdroxv.4-nilmnhrnvn.N.f^triniinmn icthvlnhpnvliim; i, 

N-(2-Hydroxy-4-nitrophenyl)-N-(3-methoxyphenyl)urca was prcparcd from 2- 
25 hydroxy 4-niiro anUinc ( 1 54 mg. 1 .0 mmol ) and 3-trinuoromethyI phenyl isiKvanatc ( I mmol ) 
according to the priKedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded Uic tide compound (180 
mg. 52^ ). EI-MS ra/z 342(M+H) + 

Example 16 

Preparation of N-f2-hvdroxv-4-nilninhi.nvl\.M'. f2-lrinm.n.mrtKvlnhenvniin.a 

N-(2-Hydroxy-4.nitrophenyl)-N'-(2-trifluoromeihylphenyl)urea was prcparcd from 2- 
hydroxy 4-niiro aniline (154 mg. 1.0 mmol) and 2-u^ifluoromethyl phenyl isocyanaie { 1 .0 
mmol) according 10 the procedure in General McUiod B. The prtnluct was purified by dilution 
with methylene chloride and prccipiwuon with hexancs. Filtering affoixled the UUc cc^mpound 
35 (I80mg.52'>f). EI-MS m/z 342(.M+H) + 



Example 17 

Preparation 01 N-(2-hvdroxv.4-niironhPnvl).N-. f 4-irinuHr»m<.ihvlnhenvhnrM 
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N-(2-Hydn>xy-4-niirophenyl)-N'-(4-irinuoromeihylphcnyl)urca was prepared Irtjm 2- 
hydroxy 4-niiro aniline ( 1 54 mg. 1 .0 mmol) and 4-irilluoromeUiyl phenyl isocyanaic ( 1 .0 
mmol) according to die procedure in General Method B. The product was purified by dilution 
with methyicnc chloride and precipitation with hexanes. Filtering afforded the title compound 
S (111 mg. 32%). EI-MS m/z 340(M-H)- 

Examnlp IK 

PlCParation of N-f2-hvdmxv.4-nitmphenvn-N'.n.f ^monhenvhiirM 

N-(2-Hydruxy-4-nitn>phenyl)-N'-(2-broroophenyl)urea was prepared from 2-hydroxy 
4-niiro aniline (500 rag, 3.24 mmol) and 2-bromophenyl tsocyanatc (3.24 mmol) according to 
1 0 the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Hlteiing afforded the UUe compound(S.V) mg. 47«« ). 
EI-MS m/z350(M-H)- 

Examnlp. 1*) 

13 Preparation of N-(2-hvdrn«v-4-nitrnphB nvlV-N'-r'\-hr.>monhenvniifp.a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-niiro aniline (500 mg, 3.24 mmol) and 3-bromo phenyl isocyanaic (3.24 mmoDaccurding to 
the procedure in (jcneial Method B. The product was purified by dilution with methyicnc 
chloride and precipitation with hexanes. HItering afforded the title compound(0.96g. KJ9 ). 

20 EI-MS m/z350(M-H)- 

Example 20 

Preparation of N-f 2-hvdmxv-4.nitronhenvl^-N'- (4-hrnmnphony | 

N-(2-Hydroxy-4-niu-ophenyl)-N'-(4-bromo phenyDurea wa-<; prepared Irom 2-hydnix\ 
25 4-niu-o aniline (5(X> mg, 3.24 mmol) and 4-bromo phenyl i.socvanaie 0.24 mmoh according m 
the pnKedurc in General Method B. TTic product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded ihe title compoundKU I g. M'H » 
EI-MS m//352(M+H)* 

30 £saaiDlLlI 

Picnaraiit)norN-f2-hvdroxv-4-niironhenvn-N-.r2-nhrnvi nhpnvhitrra 

N-(2-Hvdroxy-4-niirophcnyn-N -(2-phenylphcnyl mrca was prepared from :-hydrox> 
4-niiro aniline (5(KI mg. 3.24 mmol) and 2-phcnyl phenyl i.s{>cyanatc (3.24 mmoli according* 
10 the procedure in General Method B. The product wa.s purillcd by dilution with mediylenc 
35 chloride and precipitation with hexanes. Filtering afforded the title coropound(0.22 g. \9V, i. 
EI-MS ra/z35(KM+H) + 



Example 22 
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PreParanon of N-f2-hYdroxv-4-nilrnnhPnvl^ N -n.nanhit,Y |>„n>ii 

N-(2-Hydioxy-4-niiniphenyl)-N-(l-naphihyl)urca was prepared in,m 2.hy(lroxy 4- 
niiro anUine (50() mg, 3.24 mmol) and 1 -naphihyl isocyanaie (3.24 mmol) according lo the 
procedure in Geneial Method B. The produci prccipiiaied from methylene chloride and Hliered 
The resulting soUd was ciiniated with 1:3 trieihyiaminermethylene chloride. The filieraie was 
concentrated «w,c««. Hie resulting residue was dissolved in methylene chloride and treated 
with IN HCI in water. The desired product precipitated from solution and wa.s collected bv 
filiraUonfClIg. 10%). EI-MS m/z 324(M+H) + 



Preparation of N-f2-hvdroxv-4-nitmnhPnvt^.lM-. f2.niimph..H YP|,n»a 

N-(2-Hydroxy-4-nitrophenyI)-N--(2-nitro phenyl)urea was prepared from 2-hvdroxv 
4-miro aniline (500 mg. 3.24 mmol) and 2-niirx, phenyl isocyanaie (3.24 mmol) acconling to 
the procedure in General Method B. TTie product wa.s purified bv dilution with mcihvlcne 
chlonde and precipitation with hexanes. Filtering af forded the UUe compound(«44 g 44*) 
EI-MSni/z3l9(M+H)+ t- j. 

Examplft ^ 

Prenaraiion of N-f2-hvdfn)iv-4.nitfnnhi.nvi^M'.(y . n»nmpt.,>^Y ' )i irpn 

N.a-Hydioxy-4-niiiophenyI)-N'-(2-nuorophenyl)urea was prepared from 2-hydroxv 
4-n,tro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanatc (3.24 mmol) according to 
the pnxredure in General Method B. The product was purified by dilution wid. mcihvlcne 
chlonde and precipiuuon with hexanes. filtering afforded ihc Uilc compound(() SM . 3 1 , 
EI-MS m/z 292(M+H) + 

Exampir 

Preparaiion of N'-(2-hvdmxv-4.nitmnhPnvi|.M .(•) fi.din..»r, , ph ,>n Hn -iV 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2.6-dinuorophenyl)urea wa.s prepared from ^- 
hydroxy 4.niiro anUine (5(W mg. 3.24 mmol) and 2.6-dinuoro phenyl ,s..cvanaic( ^ ^4 mnu.l , 
accordmg to the procedure in General MeUiod B. The product was purified bv dilution wiUi 
meihylenc chloride and precipitation with hexanes. Rliering afforded the title compoundfO 9 1 
g. 9 1 %). EI-MS mfy. 3«8(M-H) - 

Exampl«> 7ft 

ProParaHonorN-f2-hvdroxv-4-nilronhPnvlu^".f 7, p,|, „^vnhonvl>..n. i , 

N-(2-Hydroxy-4-niu^phenyl)-N -(2-eihoxyphenyl,urea wa.s pa-pared fr«,m 2-hvdroxx 
4-n,iro andinc (5(X) mg. 3.24 mmol) and 2-cihoxy phenyl isocyanaie (3.24 mmol, accordin- ' 
10 the procedure in General MeUiod B. THe prcKluci was purified bv dilui.on with mdhvlcne- 
chlonde and precipitation widi hexanes. Filicnng afforded the Uilc comp«und(().84 g. Kl% » 
EI-MSm/z318(M+H)* 



W09fiaSlS7 



PCT/DSMAOIM 



-42- 

Example 27 

PrenanitionolN-(2-hv(]mxv-4-nitronhenvn.N.r'>^ ihvlnhpnvn»n'a 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-cihylphenyl)urca was prepared from 2-hydroxy 4- 
niiro aniUne (5(K) mg. 3.24 mmol) and 2-cihyl phenyl isocyanaic (3.24 mmol) according lo the 
5 procedure in General Method B. The product wa.s purified by dilution with methylene chloride 
and precipiution wiih hexanes. Filtering alTorded the liilc compound(0.44 g. 43%). EI-MS m//. 
302(M+H) + 

Example M 

1» Pieparation of N-(2-hvdroxv-4-niiro phpnY|).N'-f2.trinttnr oinethiixvnhpnvnnw>a 

N-(2-Hydroxy-4-niirophenyl)-N -(2-lrinuoromcihyl()xyphcnyl)urea was prepared from 
2-hydroxy 4-nitfo aniline (500 mg. 3.24 mmol) and 2-uinuoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filu:ring afforded the title 
1 5 compound(0.69 g, 60%). El-MS m/z 3S8(M-i-H) ♦ 

Example 29 

Synthesis of N-f2-hvdroxv-4-nitro nhenvh N--f 2.nni.ih v|ihin nhenvh nira 

The urea was prepared from 2-hydroxy 4-niiro aniline (500 rag . 3.24 mmol) and 2- 
20 metbylthio phenyl isocyanate(3.24 mmol) by general Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 
compound(0.63 g. 6 1 %). EI-MS m/z 32(KM+H) ♦ 

Example 30 

25 Synthesis of N-(2-hvdroxv.4-nilrn nhrn vh N .f?-t!hlim) 6-meihvl phenyl > iitca 

The urea was prepared from 2-hydroxy 4-niu-t) aniline (fHH) mg. 3.24 mmol) and 2- 
chloro 6-methyl phenyl isocyanate by ^ncral Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(0.3l g. 29%). EI-MS m/z 322(M+H)* 

30 

Examnlp3l 

Svnthe.sis of N-(2-hvdroxv-4-nitro nhenvh N'-f ?- mcthvl .suUo.svnhenvl > urea 

The urea was synthesized by trcaimcni of N-( 2-hydro.\\ 4-niin) phenyl) N'-(2-mcthyl 
thio phenyl) urcaiexamplc 28. MX) mgi with .sodium pcrii)daic( l(H> mi) in t-butanol/watcr lor 
35 1 2 hours at 23 "C. The product prccipiuttcd from the reaction mixture(3() mg. 29'if ). EI-MS 
m/z336(M+H)* 



Example 3? 
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SvnUiesis of N-f2-hYdn>^v 4-iril1m)n)mpihvi nhnnvn rsi-.^-j ^ romd phpnyi ) nj^-fl 

The urea was prepared Irom 2-hydroxy 4-trinutm)mcihyl aniiinciexampic 7a. O.I7lg. 
I mmol) and 2-broino phenyl isocyanaicd mmol) by general Method B. It was purified by 
dilution with meihylene chloride and prccipiuuon with hexanc. Filtering afforded the desired 
5 compound(0.25 g. 54*). EI-MS m/z 375(M+H) + 



Example 3^ 

SVniheSiS of N-f2-hvdmXV 4-carhomrthn»v nhnnvll Nr.f) .hromn phenyl) 

The urea was prepared from 2-hydroxy 4.carbomcthoxy aniline({). 167 g. I mmol) and 
10 2-bromo phenyl isocyanaieC I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering alTorded the desired 
coropound(0. 1 2 g. 33%). EI-MS m/z 363(M-H) - 



Examnlff U 

^5 Synthesis of N-f 2-hvdroxv 4-triniinminffihvi ph^^yn N .r7-phPnyi phpny l ) iirrn 

"Hie urea was prepared from 2-hydroxy 4-trinuoromethyl aniline(example 7a. 0. 171 g, 
I mmol)) and 2-phenyl phenyl i.socyanaie by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexanc. Filtering aifordcd the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H)* 

20 

Example 3S 

SvnitiesiS of N-f2-hYrirP?tY 4-Carbomctho»v nhenvn N'-r^- p hcnvl nhPnvt^ 

TTic urca was prepared from 2-hydroxy 4-carb»»mcthoxy antlincfO. 167 g. I mmol i and 
2-phenyl phenyl i-swyanaicf I mmol) by general McUiod B. It was purified by dilution with 
25 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound((). 185 g. 5(K? ). EI-MS m/z 36.1(M-H) ' 

Examnip ^f, 

SvntilgSi^ 01 N-f>hYdrOXv 4-niiro Phenyl) K-r Vdichlnro ph,>nYif The urea wa.s 
30 prepared from 2-hydroxy 4-nitro anilinc(.30K mg. 2 mmol ) and 2..Vdichl.m) phenyl 

i.<MH:yanatc(2 mmoh by general Method B. It was purified by dilution u-ith methylene chloride 
and precipitation with hexanc. Filtering afforded the tide compoundfO.5 s:. 73'^ ) EI-MS m// 
342(M-i-H)* 



35 



Example 37 

Synthesis of N-(2-hvdroxv 4-niirn phrnyl) N'-r2.4-tlirhlnr.> p hyn ylf 
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Thc urea was prepared (mm 2-hydroxy 4-mmi aniline(308 mg, 2 mmol) and 2.4- 
dichluro phenyl isocyanatc(2 mmul) by general Method B. Ii was purified by dilution with 
methylene chloride and precipitation wiih hexane. Filtering afforded the title comp»und(().26 
g. ). EI-MS mil 342 (M+H) * 

5 

Example 3« 

j^vnihesis of N-(2>hvdroxv-4-nitni nhenvh N'.(2-chlorn nhenvl^ urea 

The urea was prepared from 4-niu^o 2-hydroxy aniline(3()8 mg, 2 mmol) and 2-chloro 
phenyl isocyanaie(2 mmol) by general Method B. It was purified by dilution with methylene 
I (I chloride and precipitation wiih hexane. Filtering afforded the title compound(0.29 g. 47%). 
El-MSm/z 308(M+H)* 

Example 39 

Synthesis of N-f2-hvdfioxv-4-nitroDhenvn hr>(2.4.dihm mo nhenvh urea ^ 
15 The urea was prepared from 4-nitro 2-hydroxy aniUne(308 ing. 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipiution with hexane. Filtering afforded the title compound(0.34 
g,39*). EI-MS m/z 430(M+H)* 

20 Example 40 

Synthesis of N-(2'hvdroxvnapthvn N''f2-hromo phenyl) urea 

The urea was prepared from 1-amino 2-hydroxy napthalcnc(l95 mg, 1 mmol) and 2- 
bromo phenyl is(Kvanatc( I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipiution with hexane. Filtering afforded the ude compoundfO.030 

25 g.8*;?). EI-MS m/z 357(M+H)* 

Example 41 

Synthesis of N (2-hvdroxv>4-nitrophenvM-N^n 3-meihylenedioxvphcnvnurca 

30 alPrcparaiion of 2.3-mcihylcncdioxyphenylcarboxylic acid 

A solution of L3-hcn/odioxole (3.09 g. 32 mmol) in dry elhcr mL) was treated 
dropwisc at -lOT with 2.5 M n-bulyllithium ( 1 5 mL. 35 mmol) in hexane When the addition 
was complete, the mixture was .stirred under rellux for one hour. Aftei cooling to room 
temperature, it was added to crushed solid carbtin dioxide, and alter 24 hours, the residue was 

35 treated with 10 aq. NaHCO^ and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HCK and extracu^d with chlorofom). The combined 
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organic layers wcrc dried over MgS04. filicicd and conceniraicd under reduced pressure ( 1 I 
g. 20 % ). EI-MS m/z 167 (M+H)* 

b)I>rcparauon of N-(2-hydn)xy-4-niirophenyI).N'-(2.3-meUiylencdioxyphenyl)urea 

To a soluUon of ihc 2 J-meihyIenedioxyphenyIcarbo«ylic acid in loluene. iriethylamine 
(0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. Tht reaction mixture was stirred at (AfC for 2 hours, then 2-amino-5-niirophenol (250 
mg. 1 .5 mmol) was added. The reacUon mixture was stirred at I00"C for 18 hours. After the 
reaction mixture was cooled to worn temperature, it was partitioned between 5 % citric acid and 
ethyl acetate, -ntc organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS04. filtered and 
concentrated under reduced pressure. Chromatography of the icsUlung solid on silica gel 
(hexane : ethyl acetate: 5: 1) gave product (200 mg. 42 %). EI-MS m/z 3 18 (M-^H)• 

Example 4 2 

SynttlWiS of N-f7-hvdr0XV 4-niim nhenvl^ NU?.T,,.,hfT ^v ^^hlnm phen yl) iiirn 

The urea was prepared from 2-hydroxy 4.nilro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. FUtering afforded the title compound(0.48 
g.63«). EI-MS m/z 338(M+H)* 

Synthesis of N-(2-hvdn)xv 4-niir» nh».nvi^ N'.f?. m ethvi phi^nyt) i irra 

The urea was prepared from 2.hydroxy 4-nitro anUinc(30« mg. 2 mmol) and 2-meihyl 
phenyl i.socyanatc(2 mmol) by general Method B. It was purified by dilution with mcthvlene 
chloride and prccipiution with hexane. Filtering afforded the title compound(0.38 g. 53Sf ) 
EI-MS m// 2H«(M+H)* 



30 



35 



Example 44 

$Ynthg.si,s of Nfhis r2-hvdn>xv 4-niirn phenyl) p' . fdiani«tinP> ^^ ^^jf.^ 

The urea was prepared from 2-hydroxy 4-nim» anilinc(6 16 mg. 4 mmol) and 
dianidisdine dii.s(.cyanatc(2 mmol) by general Method Bicxccpi 2 cquiv. of 4-nitro 2-hvdr.)xy 
aniline wa.s ascd instead of lequiv ). The product was purilicd by diluti.m with methylene ' 
chloride and precipitation with hexane. Filtering afforded the tide compound( O.OS 6«i5 ).E1- 
MSm//605(M+H)* 

Example 45 

Svnthc,S>S of 4-mPthvlCnC biSfN-f 2-«-hlon> nh,.nY|) f^'-fO - hvdn^.v ■l.ni.r.vp |,.nyl| yr... 
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Thc urea was prepared Trom 2*hydn>xy 4-nitn)aniline(6l6mg.4fninor) and4- 
methylcnc bLsf N-(2-chloro phenyl) dii$i)cyanate(2 mmol) by general Method Bfexcept 2 cquiv. 
or4-nitn) 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the tide 
5 compcmnd(0. 10 g, 8%). 
EI-MS m/z627(M+H)^ 

Example 46 

Synthesis of N-12-hvdroxv 4-(benzvlaminok!arfaonvl Dhenvn-N'.f2.hmmnphi>nYn»ry5i 

10 a)Synihesis of N-(2-hydroxy 4-carboxylaie phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared front 3-hydroxy 4-aniino benzoic acid (3.69 g, 24 mm 
bromo phenyl tsocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and ^necipitation with hexane(4.0 g, 48%). EI-MS m/z 
35I(M+H)'^ 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyll-N -(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 
(200 mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOST (156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was exuacied three limc.'i 
with ethyl acetate. The organic cxuacLs were combined, dried over MgSOa. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 1:1) gave benzylamino product (5(K> mg. 65 %). EI-MS m/z 44 1 

25 (M+H)' 

E?twnple47 

Synthesis ol N-(2-hvdroxv 4-nitro nhenvl) N'>(2>phe noxv phenvh urea The urea was 
synthesized by the treauneni or2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphoryl azide(0.475 mL) and u-iethyl aminc(. 14 mL) in DMF at 80 T after 24 hours the 2- 
amino 5-niin> phenol (1 equiv.) was added. The reaction was healed for 24 hours at 8()X. The 
reaction product was oiled oui with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with watcr.f 180 mg. 24^ ) EI-MS m/z .^64(M-H) 



35 



Example 48 

Synthesis of N-(2-hvdroxv-4-nuon> phenvh N -f2-hromo phenyl) urea 
a)Synthests of 2-hydroxy 4-nuoro aniline 
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3-nuor() 6-niiro phenol (2 g, 1 1 mmol) was treated with I«%Pd/C( I g) at 23 **C. The 
reaction mixiuie was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered thmugh ccliie. The filtrate was concentrated in vacuo to afford the title 
compound (1.4 g. 77%). EI-MS m/z I69(M+H)* 
b)Synthesis or N-(2*hydroxy-4-fluoro phenyl) N-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4.nuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanaie by general Method B. It was purified by dilution with methylene 
chloride and precipiUition with hexane(173mg. 26%). El-MSm/2 325 (M+H)* 

Example 49 

Synthesis of N-( 2>hvdmxv 3.4-difluoro phenvh N'>f2. bromo phenvh urea 

a) Synthesis of 2-hydroxy 3«4-difluoro aniline 

2,3 difluoro 6-niiro phenol (2 g J 1 mmol) was treated with l()%Pd/C(l g) at 23 X. 
The reaction mixuire was flushed with hydrogen gas and the reaction was allowed to stir 1 2 h 
before it was filtered through cdite. The filtrate was concenuated in vacucf to afforded the title 
compound (1.6 g. 97%). EI-MS m/z 146(M-i'H)^ 

b) Synthesis of N-(2-hydn)xy 3,4-dinuoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3.4-difluoro aniline(().290 g, 2 mmol) and 2- 
hromo phenyl isocyanaie(0.4 g) by general Method B. Ii was purified by dilution with 
methylene chloride and precipitation with hexane(0.254 g. 37%). EI-MS m/z 343(M+H)* 

Example 5i) 

Synthesis of N-(2-hvdroxv 3-napthvn N' ^f 2>hromn r^henvh urpn 

The urea was prepared from 3-amino 2-hydroxy napthalenc(().32<) g. 2 mmol) and 2- 
bromo phenyl isocyanate(.40 g) by general Meihod B. It was purified by dilution of the with 
methylene chloride and precipitation with hexane(0.339. 47%).EI-MS m// 357(M+H)* 

Example SI 

Synthesis of N-(2-hvdrt>xv 4-nhcnvl nhenvh N'-(2-hmm o phenvU urea 
a)Synthesis of 2-niiro 5-phenyl phenol 

A solution of 3-phenyl phenol(2 g. 1 1 mmol) in acetic acid was u-eaicd with 
conccnmiicd niu^ic acid drop-wise until all .starting material was consumed The solution was 
p;uiiiioncd between water and methylene chloride. The organic phase was separated and the 
aqueous phase was cxu-acicd once more with methylene chloride. The combined organic 
phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromaiography(ethyl acetaie/hexanes) to afford desired ( 1 .2 g. 5{)9r), « H 
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NMR (CDCb): 5 I0.65(s. IH). 8.18 (d, IH. J = I0.() Hz). 7.65 (d. 2H. J = 6.0 H/). 7 49 
(m. 3H). 7.34 (s. IH). 7.10 (d. IH. J=IO.OHz). 
D)SynthesLs of 2-afnino 5-phenyI phenol 

A soluiion of 2-niiio 5-phenyl phenoI(I.2 g, 5.5 mmol) in methanol was ucatcd with 
10% PdC( 1 .2g). Tlie reaction mixture was fluihed with hydrogen and allowed to stir 
ovenughL -Die reaction mixture was fllieied through celite and the filiraie was concenu-aicd in 
vacuo to afford desired ( 1 .01 g. 98%).EI-MS m/z I86(M+H)* 
OSynthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bit)mo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. 1 mmol) and 2- 
bromo phenyl isocyanate(0.I98 g) by general Method B. It was purilicd by dilution ot the 
DMF solution with methylene chloride and precipimuon with hexane(2l5 mg. 56%).EI-MS 
m/z383(M+H)* 

'5 SYntiKSiS Of N-f2-hvdrOXV 4-mefhvl nhenvl> N -r 7 -hmmn ph^^y ]) 

The urea was prepared from 2-hydroxy 4-melhyl aniUne(.274g. 2 mmol) and 2-br»)nio 
phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was puriHcd by dilution of the 
DMF solution with methylene chloride and precipiuition with hexanef249 mg, 39*) El-MS 
m/z3I9(M-H)' 
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Examnle 51 

SymhesiS Ol Nf2-hvdroxv 4-niim nhenvl^ N-.O.p h envlamino pt^^ n yl ) 

The urea was synthestzed by the ueatmcni of 2-icnbutyldimcthyl.silvloxv 4-niiro phenvl 
isocyanate(example9a,0.4l9g. 15 equiv.) with 2-anilino anilinc(0.lX4 g. 1 cquivjinTHF 
overnight at 40 »C. The desired product precipiuied out of the reaction nuxiurc(.i(» mg. X'^ . 
El-MS m/z 365(M-fH)* 

Example 54 

Svnthesi.S of N-(2-hvdroXY 3-carboxvlaip phPn y H N-.f2.hn.mn nhcnvll iin.;. 

The urca was prepared from 2-hydroxy 3-amino benzoic acid(3(X) mg. 2 mmoli and :- 
bromo phenyl i.stx:yanate by general Methtxl B. Ii wa.s purified by dilution of the DMF 
solution wiUi mcUiylcnc chloride and precipitation with hexancf.2K7 g. 41*3 ). EI-MS m// 
.^SKM+H)* 
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Example 55 

SynlheSiSOf N(2-SUinivdrvl 4-hminn phonyH N ' .(?.hmm,> p h^pyl) 

a)SynihesLS of 2-amino 6-bromo thiazole 
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4-Broino aniline(4.3 g, 25 mmol. I equiv.) and ammonium ihiocyanaic(5.7 g. 3cquiv.) 
was dissolved in acetic acid and treated with bioroine(4 g. i equiv.) at mom temperature. After 
complete disappearance of starting material the reaction mixuire was poured into water and the 
solid was collected. The solid was used in the next step without any purirication(3.6 g. 46« ). 
5 EI-MSm/z229(M4fl)* 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-araino 6-bromo thiazole hydrobromide (500 mg. 1.6 mmol) in watcr(5mL) wa.s 
ueated with KOH (2.5 g) was healed at reflux for 8 h at reflux. The reaction mixture was then 
acidified lo ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixuire was concentrated in vacuo. The residue was dissolved in DMSO and treated 
with I2. After stirring overnight at room temperauire the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatogrBphy(ethyl acetate/hexane) to afford die tide compound (230 mg. 34*). 

15 EI-MSm/z40S(M+H)^ 

c) SynU«sis of N(2-sullhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bTomo 6-amino phenyl) disuiridc(20l mg. ,5 mmol) in DMF was 
treated widi 2-bromo phenyl isocyanaie( 1 mmol) ai 80 ovemighL The reaction mixture 
was diluted with meUiylenc chloride and a solid was precipitated out with hcxancs. The 
20 solution was dissolved in MeOH and ueated widi NaBH4. After gas evolution cea.scd the 
reaction mixuire was carefully acidified wiUi IN HCl and the resulting .solid was filiercd(52 
mg. 13*). EI-MS m/z 399 (M-H) ' 

Example 56 

25 SvutilCSis of N-f2-hvdroxv 4-nitro nhgnv H K.(7.\nrtn phcnvh urea 

The urea was synthesized by die ucaunent of 2-iodo benzoic acid(5 g. 20 mmiil) wiih 
diphenyl phosphoryl azidc( 1 equiv.) and triethyl amine ( I equiv.) in DMF at 80 T alter ga.s 
evolution ceased the 5-nitni 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at The reaction mixnirc was purified by filtering ihrt)ugh a plug of 

30 silica with meUiylene chloride. The desired product was then prccipitau:d oui with hexanc. 
Filtering afforded dte desired compound(l.08 g. 13*). El-MS m/z 398(M-H) ' 

Examnic 57 

Synthesis of N-(2-hvdroxv 4-nilm php.nv n N'-r2-hri>mn phpnyh ihiniirp:. 
35 The thiourea was .synUiesized by ueannent of die 2-;m-butyldimcihylsilyli)xy 4-niin) 

phenyl Uiioisocyanaie(see example 9a . 3.73 mmol) with 2-bn)mo aniline in toluene at 88°C 
over 36 h. TTic solution was concenuated and the residue was purified by na.«;h 
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chromaiographyCEiOAc/Hexanes). The fraciion slighUy lower rl ihan siaiiing maicrial 
contained the desired compound. This IracUon was concentrated and then treated with tricthyl 
amine hydrofluoride in acetoniirile for 15 minutes at 23 "C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by Hash chromatography(cihyl 
5 acuteAiexanes) to give N-(2-hydroxy 4-nitro phenyl) N-(2-bromo phenyl) ihiourea(52 mg. 
4%) . EI-MS m/z 369(M+H)* 

Examnlg 5K 

Synthesis of N-f2-nhenvlMllfamidn>4-cvannnhenvl N .r?-hr^ mo nhpnvh »rr». 

1 0 a)Synthesis of 3-(phenylsulfamido) benzoniirile 

TTie of 3-(phenylsulfamido) benzoniirile was syiiihesized from the 3-cyano anUine 
(23.9 g, .2 mol) by Mediod C. Ii was purified by reciysialization from EtOH( 15.8 g. 
31%).»H NMR (CDCI3): 5 7.95(s. IH). 7.84 (d, 2H. J = 8.0 Hz). 7.59 (t. IH. J = 8.0 Hz). 
7.45 (m. 2H). 7.35 (m, 4H). 

15 b)Synthesis of 3-(phenylsulfaroido) 4-niiro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(lO g. 39 mmol) was dissolved in aceUc 
anhydride and treated with concentrated niuic acid dropwise ai room temperature until all the 
starting material had been consumed. The reaction mixuirc was then quenched by carefully 
pouring ii into sodium bicartjonate and left to sit until all gas evolution had !fub.sidcd. It wa.s 

20 then partitioned between methylene chloride and water. The organic layer wa.s dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromatographytmethylene chloridc/hcxano m affonl the title 
compound ( 1 .7g, 1 5*). EI-MS m/z 302(M-t-H) * 
c)Synthesis of 3-(phenylsulfamido) 4-amino benzonitrile 

25 The 3-(phenylsulfanMdo) 4-nitro benz(mitrile( 1 .5 g, 4.9 mmol ) wa.s treated with tin 

chloride dihydraie in EtOH at 80 °C for 12h. It was then concenuatcd and Ou-shed through a 
plug of siUca gel with 5^f methanol/methylene chloride. The filicratc was absiorbcd oiMi» .silica 
gel and purified by na.sh chromaiography(cihyl acciatc/hcxane) to alfiwl Uic tide compound 
(0.9 g. 60%). EI-MS m/z 274 (M+H) * 

30 d)Synthesis of N-(2-phenylsulfamido) 4-cyanophcnyl N -(2-bromo phen\ I ) urea 

The urea was synthesized from 2-(phcnylsulfamido) 4-amino hcn/.imiirile(77 mg. 0.2X 
mmol) and 2-bromo phenyl isocyanaie by general Method C. It w a-s puriilcd by column 
chromaiographytethyl acctau^exane) to afford the tide tx)mpound (M) nv^. 22'7. i EI-.MS ni// 
469(M-H)' 

35 

Example 59 

Synthesis of N-f2-(nhenvl .sulfamido) phenvh N .r?.hTOmo nhpnvl^ iiipa 
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a) Synihesis of 2-( phenyl sullamido) aniline 

•nje sulfonamide was synthesized Irum phenyl sulfonyl chl„ridc((M)I mmol) and o- 
phcnylenc diamine(l.08 g. 0.01 mmol) by general Method C. It was purified by 
rccrysiallizauon from EiOH( 1 .0 g. 40%).EI.MS m/z 249(M+H) * 

b) SynUiesis of N-(2-(phcnyl sulfamido) phenyl) N'.(2-bromo phenyl) urea 

nie urea was synthesized 2-(phenyl sulfamido) anilinc( 1 mmol ) 
and 2-bromo phenyl isocyanate by general Method B. It was purified bv dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the dcsin:d 
compound(0.234 g. 52%).EI-MS m/z 446(M+H) * 

Example ftf) 

Synthesis of N-f?-( sivrvl siiifamido) nh^nvn M-n-^mmr rh rv lt n rr.i 

a) Syndiesis of 2-( styryl sulfamido) aniline 

•me sulfonamide was synthesized from styryl sulfonyl chIoride((MH mol) and o- 
phenylene diamine(0.01 mol) by general Method C. It was purified bv ^^crv5.allization fmm 
EtOH(1.2 g. 60%)EI-MS m/z I99(M+H) * 

b) Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2.bromo phenyl) urea 

THe urea was synthesized from 2-(styryl sulfamido) anihnc( I mmol) and 2-bromo 
phenyl isocyanated mmol) by general Method B. I, was purified hy dilution with methylene 
chlonde and precipitation with hexane. Filtering afforded the desired a.mp«und(0 Wg 
65%). EI-MS m/z 472(M+H) * '* 



25 



30 



35 



Example ft I 

Svnihesis nf ?-[f3 4 dimftlho^vnhrnvH^.hnnv. pn^n y t K .n.^„.n... p K ^p ^p „^,. 

a) Synthesis of 2-|(3.4-dimethoxyphcnyl)suironyl amino|phenvl aniline 

-nic sulfonamide was synthesized from 3.4-dimeth„x; phenyl .sullonv l chh.ridc(0 0 1 
mol) and o-phenylene diamine by general MeUrod C. I. .us purified hy rccn.stalli«.tion from 
ElOH(0.65 g, 2 1 % ). EI-MS m/z 309(M+H ) 

b) Synthesisof2-|(3.4-dimcthoxyphenYl)sullonylamino| phenyl) N-,:-bnmiophenvl)u,c. 

nie urea wa.s .synthesized from 2-|(3.4-dimethoxyphenyl,sullonvl amino|phenvl 
anihnef I mmol) and 2-bromo phenyl i.s.K.yanatc by general Meih(,d B. h was purified bv 
dtluuon with methylene chloride and precipitation wid, hexanc. Rlterin« ;UTorded the desired 
compound(0.062 g. 12'^ I.EI-MS m/z 5«)4rM-H) " 

Example ft7 

Svnte Of N-P-lf4-acgi^niiftonhrnvi).niinnvi.minn. p^,pyf ^ v 

a)Synthesis of 2-|(4-aceiamidophcnyl)sulfonylammolphenvl aniline 



WOMOSIS? 



PCT/US96Mtt260 



-52- 

Thc sulfonamide was synthesized from 4-aceiamidophcny] sulfonyl chloridc(().()l mol) 
and o-phcnylcnc diaminc((M)l mol) by general Method C. U was purified by recmullization 
from ElOH( 1.27 g.4(W)EI-MS m/z 3()4(M.H) . 

WSynihesis ol N-(2-|(4-aceiamidophcnyIsullonyl)amino) phenyl) N*-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-| (4-aceiamidophenyl)sulfonylamino Jphenyl aniline( I 

mmol) and 2-bromo phenyl isocyanalc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.12 g. 24*). EI-MS m// SOKM-H)" 

10 E^tampteW 

Synthesis of N>(2-f 2-thionhene sulfamido phenvh N'-f2-hrniiin phenyl) urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sttlfonyl chloride(0.01 mol) and o- 
15 phenylenc diaminc(O.OI mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-(2-thiophenc sulfonyl amino phenyl) N*-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and 
2-bromo phenyl isocyanated mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexane. Filtering atTorded the desired 
compound(0.29 g. 649 ). EI-MS m/z 45()(M-H ) " 

Example M 

Synthesis of N-(2>(3-tolvl sullonvt amino nhcnvH N*-(2-hrom» phenyl) urea 
25 a)Synihesls of 2-( 3-tolyl sulfonyl amino i aniline 

The sulfonamide was synthesized from 3-iolyl sulfonyl chloride(0.01 mol) and i»- 
phenylenc diaminc(O.OI mol) by general Method C. It was purified by recrystallization from 
ElOH(0.73g. 28S^).EI-MS m/z 263 (M-fH^ 

b)Synihcsis of N-(2-((3-iolyl sulfonyl amino) phenyl) N -(2-bromo phenyl) urca 
30 The urea was synthesized irorn 2-i .^-lolyl sulfonyl amino) anilinc( I mmol ) and 2- 

bromo phenyl isocyanated mmol) by general Method B. It was purified by dilutiiin with 
methylene chloride and precipiuition with hexancs. h was rccrysallized iwo times with 
EtOH(25 mg. 5?f ). EI-MS m/z 45X(M-H) " 
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Example 65 

Synthesis of N.n>f )Uiuinolinvl suhnnvl amino) phcnvh N'>r2-bromo phenyl) urea 
a)S>'nthesis of 2-(8-quinolinyl sulfonyl amino; aniline 
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The sulfonamide was synihesized from 8-quinolinyl sulfonyl chloridc(O.OI mol) and ii 
phcnylcnc diaminc((l.() 1 mol ) by general Method C. Ii was purified by rccrystallizaiion from 
ElOH(().82 g. 279f^).EI-MS m/z 300 (M+H) " 

b)Synihesis of N-(2-( (K-quinolinyl) sulfonyl amino) phenyl) N -(2-bromo phenyl) urea 
5 The urea was synthesized from 2-((8-quinoHnyl) sulfonyl amino > aniltne( I mmol) and 

2-bromo phenyl isocvanalc( I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(().23 g. 46*;{ ».EI-MS m/z 495fM-H) " 

Examnle 66 

Synthesis of N-f2-( hcn/vl snifonvl aminn^ nhenvh N .O.hm mn nh»nvh ..^ ^ 

a) Synihesis of 2-(hcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloride(0.01 mol) and o- 
phenylene diamine(0.0l mol) by general Method C. It was purified by recrysialUzaUon from 
15 EtOH{0.87g, 33%). El-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N -(2-bromo phenyl) uiea 

the urea was synthesized from 2-( benzyl sulfonyl amino) aniline( I mmol) 
and 2-bromo phenyl isocyanate(lmmol) by general Method B. It was purified by dilution 
with medtylene chloride and precipitation with hcxanc. Filtering af forded die desired 
20 compound(0. 1 1 g. 23«^ ». EI-MS m/z 460 IM+H)* 

ExamnteCT 

Synthesis of N-(2-hvdmxv-4.azidonhffnvn.N'.f2.mi>th.»»vphPn»,l)„nva 
a>Synthesis of N-(2-hydr(txy-4-aminophcnyl)-N'-{2-mcthoxyphcnyl )urca 

25 To a solution oi N-(2-hydroxy-4.nim> phenyl )-N--(2-mcthoxyphenyl)urea( 1 .0 g. 

example 1 5) in methanol, palladium (on activated carbon. HYU )( l(K) mg • was added. Then Uio 
reaction mixture wa.s hydrogenaied under a hydrogen balloon for IR hours. The solid was 
filtered off by celitc and washed three limes by mcUianol. The filuatc was concentrated under 
reduced pres.surc to give amine compound (O.K g. »*)9, ). EI-MS m/z 274 (M+H)' 

30 b)Synihesis of N-(2-hydroxy-4-azidophcnyl)-N'-(2-mcthoxyphenyl)urca 

The N-(2-hydroxy-4-aminophenyl)-N -(2-mcihoxyphenyl)urea (300 mg. 1 . 1 7 mmol i 
was added to HCI/H2() M . 1 7 mLy2.34 mL). cooled to 0"C. Sodium niuiie (80.7 mg. 1 . 1 7 
mmol) was added ui tlw reaction mixture. The reaction mixture was stirred at 0"C for 30 
minutes. The sodium azidc (76 mg. 1. 17 mmol) was added to reaction mixture and it was 

35 warmed to room temperature. The reaction mixture was stirred at room temperature for 1 8 
hours. Then it was cxu~actcd with three times by ethyl acetate. The organic exttacLs were 
ctmibined. dried over MgS04. filtered and concenu-au:d under reduced prcs.sure and 
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chromaiography of ihc resulting 5U)lid on silica gel (hexanc : ethyl acetate: 5:1 ) gave product 
( 125 mg, 3K« ). EI-MS m/z 3(M) (M+Hr 

Example 68 

5 Prrnaration o! N-12 hvdroxv-5-cvanonhenvlUN'.f2-hmmQDhenvn urna 

a) PrcpardUon uf 2-aniino-4-cyanophenol 

To a solution of 2-nitm-4-cyanophenol( lOg, 6lmmol) in mcihanoK25()mL) was added 
um Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen amiosphere was maintained at balloon pressure overnight. 
10 The mixuire was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CHsCU) 
gave the desired product(8.0 g. 97%). 'H NMR (CD^OD): 8 6.96 (d. IH). 6.90 (dd. IH). 
6.77 Id, IH). 

b) Preparation of N-|2-hydroxy-5-cyanophenyl)-N'-[2-bromophenyl| urea 

1 5 N-(2-hydroxy-5-cyanophenyl)-N'-|2-bromophenyl] urea was prepared from 2-amino- 

4-cyanophenol(26Kmg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(54()mg,8l*). 'H NMR (CDjOD): 5 8.10 (d, IH). 7,87 (d, IH). 7.43 (d. IH), 7.20 (t. IH). 
7.cy9 (d. IH). 6.86 (I. IH), 6.77 (d. IH). 

20 

Example 6V 

Preparation of N-l2-hvdroxv-3>nuoronhenvll-NM2-hromonhenvM »rp>i 

a)Prcparation of 2-amino-3-nuorophenol 

To a soluuon of 2-mU'0-3-nuorophcnol(lg. 6.4mmol) in methanoU250mL) was added 
25 IO'a Pd/C I Ig). The mixture was flushed with argon, then hydrogen was bubbled through the 

solution for 10 mm. and a hydrogen atmosphere was maintained a( balloon pressure ovemighi. 

Tlie mixture was filtered through celite and the celite was washed with methanol. The soiveni 

was evaporated and chromatography of the resulting solid on silica gel (57cMtOH/ CHiCI:) 

gave the desired product(650 mg, 80.2 « ). *H NMR (CD,OD): 5 6.41-6. 17 (ra. 3H). 
30 b)Prcparation of N-|2-hydroxy-3-nuorophenyl|-N'-|2-Jbromophenyl| urea 

N-|2-Hydroxy-3-nuorophenyl|-N*-|2-bromo phenyl] urea was prepared from 2- 

amino-3-nuorophenol (2.54mg. 2.(K)mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 

(5(M) mg. ). 'H NMR (CD.OD): 6 8.05 (d. IH). 7.50 (d. IH). 7.26 <t. IH). 7.18 (d. 

IH). 6.92 it. IH). 6.86-6.68 (m. 2H). 



^^aiDPlC 70 

Prcnarauon of X-2-ll-hvdnixvnuorpnel-N'-l2-bromophenvll urea 
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a) Preparauon of 2-amino- l-hydroxyfluorenc 

To a solution of l-hydroxy*2-nitronuorene(2S(>ing« 1.23mmol) in methanbl(2S()mL) 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution lor 10 min. and a hydrogen aunosphere was maintained at halimn 
5 pressure overnight. The mixture was filtered through celiie and the cclitc was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/CH2Cl2) gave the desired produci(l71 mg, 8L2 *H NMR (CD.OD): 5 7.60 
(d. IHX 7.47 (d, IH), 7.28 (t. IH), 7.18 (m, 2H), 6.82 (d. IHK 3.76 (s. 2H). 

b) Prcparaiion of N-2-[ l-hydroxynuorcne|-N -|2-bromophenyl) urea 

10 N-2-f I -hydroxyfluorcne|-N*-(2-bromo phenyll urea was prepared from 2- amino- 1 - 

hydroxyfluorene ( I70mg, 0.86 mmol) according lo the procedure in General Method B. The 
product was purified by chromatography of ihe resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (30(hng. 84.5%). *H NMR (CD,C1): 5 8.04 (d, IH), 
7.66 (d, IH). 7.49 (L 2H). 7,35-7.20 (m, 4H), 7.09 (d. IH), 6.90 (i. IH). . 

15 

E«>mple7! 

Preoarauon of N-3-r2>hvdroxv-9. 10-anthraQUtnonvn-N Vf2>hmmnnhpnvn »ma 

N-3-[2-Hydroxy-9,I0-anthraquinonyI)-N42-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the prwedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hcxaneC 1/20) 
and filtering. (6I0mg, 70%). NMR (CD^OD): 5 8.93 (s.lH). 8.12 (m. 2H). 8.02 (d. 
IH). 7.77 (m, 2H). 7.61 (d. IH), 7.52 (s, IH), 7.38 (t, IH), 7.05 (l. IH). 

E?Hmple7;^ 

25 PrenaraUon of N-f2>hvdroxv-3-nuon>-S-hmfnonhcnvll-N".! 2-bromnnhcnvll urea 

a) Preparauon of 2-amino-6-nuon>4-hromophenol 

A mixture of 4-bromo-2-fluoro 6-nitrophcnol( I g, 4.2mmol) and tin (ID chloride (4 7X 
g, 21.2mmol) in ethanoK50mL) was heated at KO^C under argon. Alter 2 hours, the startini: 
material had disappeared and the solution was allowed to cool down and then poured into icc 
30 The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being cxu-acicd 
with ethyl acetate. The organic phase was washed with brine, dried over MgSOa and filtered. 
The solvent was evaporated and chromaiograpny of the resulting solid on .silica gel (4yrMeOH/ 
CH2CI2) gave the desired produci(7IO mg. 82 'X i *H NMR (CDiOD): 8 6.51-6.40 (m. 2H). 

b) Prcparation of N-I2-hydroxy-3-fluoro-5-bromophenyIl-N*-|2-bromophenyll urea 

35 N-l2-hydroxy-3-fluoro-5-bromophenyl 1-N -| 2-bromophenyl | urea was prepared from 

2-amino-6-fluoro-4-bromophenol f254mg, 2.(M) mmol) according to the prtKcdure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanef 1/20) 
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and filiering. (5fM) mg. 77%). NMR (CD,0D): 5 7.9K (s. IH). 7.91 (d. IH), 7.6(1 (d. 
IH), 7.33 (l, IH), 7.(KI (l, IH), 6.94 (d. IH). 

Example 73 

5 PreoaraUon of N-l2>hvdroxv-3^hlon)nhcnvll-N'-l2-h mmnphgnyl| li^^ ^^ 
a)Preparation of 2-amino-3-chIorophenol 

A mixiure of 3-chloro-2-niirophcnol(25() mg, l.4mmol) and lin (II) chloride ( 1.2 g. 
5.3mniol) in eihanol(5()mL) was heated al SO^^C under argon. Alicr 2 hours, ihe suiriing 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
10 The pH was made slightly basic (pH7-8). by addition /)f solid NaOH, before being exu-acted 
with ethyl aceute. The organic phase was washed with brine, dried over MgS04 and filtered 
The solvent was evaporated and chromatography of the resulting .solid on silica gel (4%MeOH/ 
CH2CI2) gave ihe desired produci(l43 mg, 69 %). 'h NMR (CD,OD): 6 6.75 (LlH), 6.70 (d. 
IH). 6.65 (d. IH). 

1 5 b)Preparaiion of N-[2-hydroxy-3-chlorophcnyl|-N'-(2-bromophenyl| urea 

N-(2-hydroxy-3-chloFophenyl]-^-(2-bmmophenyl1 urea was prepared from 2-amint>- 
3-chlorophenol ( I43mg, 1. 00 mmol) according to the pn)cedurc in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EiOAc/ 
Hexane) to give the desired product( 195mg. 57%). 'h NMR (CD,OD): 5 7.X1 (d, IH), 7.68 

20 (i IH). 7.47 (d, IH), 7.20 (l, IH). 6.90 (m. 2H). 6.70 (t. IH). 



Preparation of N-l2-hvdn)xv-3-trinuim)mc-th vlphgnvlI-N'-l2-hromiiphL-nYH 

a) Preparation of 2-mtn)-6-trinuon)mcthylphenol 

25 2-trinuoromcihyIphenol (3.(M)g. 1 8.5mmol) was dissolved ni methylene 

chloridc{40mL) followed by the addition of .sodium nitrate (1.73g. 20.4mmol). The addition 
of sulfuric acid (23 niL/ 3M) was then made, followed by addition o\ a catalytic amount ot 
sodium niuite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted wiih water The or<:anic layer was dried over 

30 MgS04 and filtered. The solvent was evaporated and chromatography ol the Fcsulling solid on 
silica gel (4^ McOH/ CH2CI2) gave the desired produclfl .84 g. 47 '7 ). *H NMR 
(CD,COCDO: 8 8.35 (d.lH), 7.95 (d. IH). 7.13 (u IH). 

b) Prepardtion 4>f 2-amino-6- trilluoromcthylphenol 

A mixture of 6-Uil1uoromethyl-2-niu^ophenol( 1 .84 g, K.67mmol) and tin (II) chloride 
35 (6.0 g, 26.2 mmol) in cthanol( 1 50mL) was heated at 80T under argon. Alter 2 hours, the 
starting material has disappeared and the .solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic ipH7.8). by addition oi .solid NaOH, beftJir beini: 
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extracied wiih cihyl acetate. The organic phase was washed with brine, dried over MgS04 and 
Filtered. The si^Ivcni was evaporiitcd and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1.35 g. 88 9 ). 'h NMR (CD,0D): 5 6.93 (d. 
I H). 6.82(1. IH). 6.78(d. IH). 
5 c)PreparaUon of N-I2-hydroxy-3- trinuon)meihylphenyll-N-|2-bromophenyl) urea 

N-f2-hydroxy-3-trinuoromethylphenyl|-N-(2-bromophcnyl| urea was prepared from 
2-amino-6-trinuoromethylphenol {28()mg, l .6() mmol) according to the procedure in General 
Method B. The product was purified by precipiuuon from methylene chloride/ hexane( 1/20) 
and filtering. (39()rag. 65»). 'H NMR (CD,OD): 5 7.99 (d. IH). 7.60 (d, IH). 7.58 (d. 
10 IH). 7.34 (u IH). 7.30 (d. IH). 7.(M) (u IH). 6.96 (d. IH). 

Examnle 7S 

PieparaUon of N-r3.4 dinhenvl-2-hvdmxvnhenvii-M-.p. hmmnnhi»nvii .m.^ 

N-[3.4 diphenyl-2-hydroxyphenyI|-N'-|2-bromophcnyl| urea was prepared from 2- 
15 amino-5.6 diphenylphenol (50mg. 0. 19 mmol) according to the procedure in General Method 
B. The product was purified by precipitauon from methylene chloride/ hexanc(I/2()) and 
filtering ■(61mg. 69*). 'h NMR (CD,OD): 5 7.97 (d. IH). 7.66 (d, IH). 7.58 (d. IH). 7.31 
(U IH). 7.25-7.00 (m. 1 IH). 6.91 (d. IH). 

20 Exaninle76 

Prenaraiion of N-r2-hvdroxv-3-glvrinftmeihv»i'.;i..nMrt^ )nvinhpnvH.N--f 2-hromonhnnvi 1 i.r^;. 

N-[2-hydroxy-3-glycinemcihylesicrcarbonylphcnyl|-N'-|2-bromophenyl) urea was 
prepared from 6-glycinemcihylestcrcarbonyl-2-aminophcnol (.SOmg. 0.22 mmt)l). puaha.sed 
from the University of New Hampshire, according to the procedure in General Method B. The 
25 product was purified by precipitation from methylene chloride/ hc.\anc( 1/20) and filtering 

{65mg. 699). 'H NMR (CD,OD): 5 K.14 (d. IH). 7.96 «d. IH). 7.49 (d. IH). 7.24 «t. 2H). 
6.89 (dd. IH). 6.81 (I. IH). 4.10 (s.2H). 3.74 (.s.3Hl. 

Examnlp77 

3" PrcnaraUOn of N-l2-hvdroxv-t.L'lvL'inrr;.rh.>nvlnh.>nvll.N:-. n .hr»mnphrnvlf ■.r, >i, 

N-|2-Hydroxy-3-glycinecarbonylphenyl)-N*-|2-bromophcnyl| urea was prepared from 
N-(2-hydroxy-3-glycinemethylc.siercarbt)nylphcnyl|-N-|2-brom()phcnyl|urca(.S(inig.().i: 
mmol) by .siimng in a 3/1 ratio of meihanol/watcr 1 10 niD. Addition of I equiv. of lithium 
hydroxide was added and .stirring continued until the .Marling material had disappeared. (45mg. 
35 92%). The product was purified by chromatography of the rcsulung solid on silica gel (9/1 A). I 
CH2CI2/ MeOH/ AcOH) to give the desired producifl95mg. 579). 'h NMR (CD.OD): 5 8.14 
(d. IH), 7.92 (d. IH). 7.60 (d. IH). 7.46 (d. IH). 7.34 (i. IH). 7.04 (t. IH). 6.82 (t. IH). 
3.96 (2H). 
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Example 78 

Proparaiion of N-f2-hvdmxv>l S-dichloroDhenvll>N'-r2-hromoDhenvn urea 

a) Prcparauon of 2-amino-4,6-dichlorophcnol 

5 A mixiure of 4,6-dichIoro-2-niirophenol( I g, 4.8mmol) and tin (II) chloride (3.2 g, 

l4.4fnmol) in ethanoi(S()mL) was heated at 80^C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed lo cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 

10 The solvent was evaporated and chromaiography of the resulting solid on silica gel (4%MeOH/ 
CH3CI2) gave the desired product(68S mg, 80 'h NMR (CD^OD): 5 6.75 (s.lH), 6.61 
(s, IH). 

b) Prcparation of N-[2-hydroxy-3,S-dichlorophenyll-N*-[2-bromophenyl] urea 

N-(2-Hydroxy-3»5-dichlorophenyll-N*-f2-bromophenyn urea was prepared from 2- 
IS amini>4,6-dichlorophenol (I43mg, 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (660mg, 88%). 'H NMR (CD?06): 8 7.96 (s, IH), 7.89 (d, IH), 7.60 (d, IH), 
7.35 (t. IH), 7.00 (I, IH). 6.95 (dd, IH). 

20 EMmpleTV 

Preparaiion of N-l2-hvdroxv-3-nitrophenvll-N -f2.hromophenvll urea 
N-|2-Hydn)xy-3-ntirophenylhN-|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
niiroanilinc ( 1 .25g. 8. 1 mmol) according to the pnKCdurc in General Method B. The product 
was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (2.4g. 
25 X47, ). 'H NMR (CD?OD): 5 8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH). 7.35 (I. 
IH). 7.01 tm, 2H). 

Example 80 

Prenaraiion of N-[2-hvdroxv-4>nanhlhalcncsuUonic acidl>N'-t2>bromonhenvll urea 
30 N-|2-hydroxy-4-naphthalcnasulfonic acid|-N*-| 2-bromophenyl | urea was prepared 

from l*amino-2-hydroxy-4-naphthaleasulfonic acid (0.48g. 2.0 mmol) according to the 
priKcdure in General Method B and the addition of ImL of triethylaminc The product was 
purified by prccipitation Irtmi methylene chloride/ hexaneC 1/20) and filtering. (690 mg. ). 
*H NMR (CDiOD): 5 8,14 [s. IH). 8.04 (d, IH). 7.98 (m, 2H). 7,61-7.55 (m. 3H). 7.43 (I, 
35 IH). 6.98 (t, IH). 



Example SI 

Prgparation of N-l2-hvdroxv>S.naphthalcncsulionic acidl-N'>r2>hromnphenvll urea 
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N-3-|2-hydroxy-5-naphthalensuironic acid)-N'-|2-bromuphenyl) urea was prepared 
I'rom 2-ainin(v3-hydruxy-6-naphdialensulfoiik: acid (().48g. 2.0 mmoi) according to the 
procedure in General Method B and the addition or .1 mL or triethylamine The pioduct was 
purified by prccipiiaiion from methylene chloride/ hexane(l/20) and niiering. (715 mg. 82% ). 
5 'H NMR (CD,0D): 5 8.09 (s. IH). 7.96 (d. IH). 7.65-7.48 (m. 3H). 7.36 (I. IH), 7.25 (s. 
IH). 7.04 (m. 2H). 

Example 

Preparation oi N-l2-hvdroxv-3.4.dichloronhenvll-N'-f?.hmnin phenvll urea 

1 0 a)Preparation of 2-nitru-5.6 dichlorophenol 

2.3-dichlorophenol (3.26g. ^mol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate ( 1 .88g, 22mmol). The addition of sulfuric acid 
(20niL/ 3M) was ihen made, followed by addition of a catalytic amount of sodium niuiie. The 
mixture was allowed to siir. After 24 hours, the reaction mixture was diluted with methylene 

1 5 chloride and exiracicd wiUi water. The organic layer was dried over MgS64 and filiocd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired productd .8 g. 44 %). 'h NMR (CD3COCD,): 
5 8.(>4(d.lH). 7.15(d. IH). 
b>Preparation of 2-amino-5.6 dichlorophenol 

20 A mixture of 5.6-dichloro-2-niu-ophenol( 1 .8 g. 8.7mmon and tin (II) chloride (5.8 g. 

26. Immol) in cthanol(50mL) was healed at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic lpH7-8). by addition of solid NaOH, before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 

25 The .solvent wa.s evaporated and chromaography of the resulting solid on silica gel (4^ MeOH/ 
CH2CI;) gave the desired product( 1 .4 mg. 90 « ). 'h NMR (CD,OD): 6 6.7 1 (d. I H ». 6.45 
(d. IH). 

c)Preparaiion ol N-| 2-hydroxy-3.4-dichlorophenyIl-N*-|2-bromophcnyl) urea 

N-|2-Hyd«)xy-3.4-dichlorophenyI)-N'-I2-bromophenyl| urea was prepared from 2- 
30 amintv5.6-dichlim>phenol (350mg. 2.00 mmol) according to the procedure in CSencral Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (670mg. 89'* ). 'H NMR (CD,OD): 5 7.90 (d. IH). 7.85 (d. 1 H). 7.59 (d. 1 H 1. 
7.31 (I. IH). 6.99 (t. IH). 6.96 (d. (IH). 

35 Example 83 

Prenarauon of N-l2-hvdroxv-3-cvanonheiivll.N'-f 2.hroninpliftnY l| V m 
a)Preparaiion or2-niir<v6-cyanophenol 
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2- cyanophenol (2.38g. 2()inmol) was dissolved in methylene chloride(4()mL) rollowcd 
by the addition of sodium nitrate {1.88g, 22mmol). The addition ol sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixuire was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel f4%MeOH/ CHjCU) gave 
the desired product(I.4 g. 42 %). *H NMR (CD3COCD0: 8 8.47 (d.lH). 8. 15 (d. IH), 7.30 
(t, IH). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg, I.Ommol) and tin (II) chloride (3.2 g. 

l4.4mmol) in acetic acid(SOmL) was heated at 80^C under argon. After 2 hours, the starting 
material has disappeaied and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 

1 5 The solvent was evaporated and chromatography of the resulting solid on silica ger(4%MeOH/ 
CH2CI2) gave the desired pn)duci(365 mg, 75 %). *H NMR (CD?OD): 5 6.92 (d, IH). 6.85- 
6.69 (m,2H). ' 

c) Prcparation of N-I2-hydn)xy-3-cyanophenyll-N'-(2-bromophenyll urea 

N-|2-Hydroxy-3-cyanophenyll-N -[2-bromophenyll urea was prepared from 2-amino- 
20 6-cyanophenol ( 1 34mg, 1 .00 mmol) according to the procedure in General Method B, The 
product was purified by precipiuttion from methylene chloride/ hexane( 1/20) and filtering. 
(26f)mg. 78»). *H NMR (CD,OD): S 7.98 (d. IH). 7.74 (d. IH). 7.57 (d. IH). 7.30 (t. 
I Hi. 7.22 (d. IH). 6.98 (l. IH). 6.94 (t, (IH). 

25 EESmkM 

Prcnaraiion of N-l2-hvdroxv-4-cvanonhenvll-N -[2-hromophenvH urea 

a) Prcpaniiion of 2-niinv5-cyanophenol 

3- cyanophenol (2.38g. 20mmol) was dissolved in methylene chk)ridc(40mL) followed 
by the addition of sodium nitrate ( l.88g. 22mmol). The addition ol sulfuric acid (2()mL7 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitriie. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluu^d with methylene chloride and 
extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
cvaporaicd and chromatography of the resulting solid on silica gel (4%McOH/ CH2CI2) gave 
the desired product(910 mg. 28 ^ ). 'h NMR (CD3COCD,): 5 8.30 (d.lH). 7.67 (s,IH). 

35 7.49 (d. IH). 

b) Prcparaiion of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenoI(250 mg, I.Smmol) and tin (II) chloride (3.2 g. 
l4,4mmol) in ethanol(50mL) was heated at 80®C under argon. After 2 hours, the suining 
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maieiial has disappeared and ihe soluiion was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with eUiyl acetate. The organic phase was washed with brine, dried over MgSO* and flliercd. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH2CI2) gave the desired product( 175 mg. 86 %). 'H NMR (CD,0D): 8 7.(K) (d. IH). 6.8K 
(S.1H). 6.69 (d. IH). 

c)Preparation of N-(2-hydroxy-4-cyanophenyl|-N"-(2-bromophenylI urea 

N-|2-Hydroxy-4-cyanophenylI-N*-[2-broroophenyl) urea was prepared from 2-amin«»- 
SH:yanophenol ( I70mg. 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and rutering 
(310mg, 74%). 'h NMR (CD,OD): 6 8.25 (d. IH), 7.91 (d * IH). 7..59 (d. IH). 7.33 (i. 
IH). 7.17 (d, IH). 7.07 (s. IH). 7.01 (i, (IH). 

Ewunplc 8? 

15 Prcnarauon of N-12-hvdroxv.4.cvannphRnv».N-l4-mRt hoxvnhenvll iit«i 

N-[2-Hydroxy-4-cyanophenyll-N'-l4-methoxyphenylJ urea was prepared from 2- 

amino-5^yanophenol (60mg. 0.45 mmol) according to the procedure in General Method B. 

The produa was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(1 10rag,869t). 'H NMR (CD,OD): 8 8.23 (d. IH). 7.61-7.51 (m. 2H). 7.32 (d. IH). 7.20 
21) (d. IH). 7.15 (d, IH). 7.03 (s. IH). 

Example 86 

Preparation of N-f2-hvdroxv-4-cvanonhcnvll-N-.l2-nhpnviphpnvii ■■»■:. N-(2-Hydroxy-4 
cyanophenyl|-N'-|2-phcnylphenyl1 urea was prepared from 2-amin(v5-cyanophenol (171) mg. 
25 1 .27 mmol) according to the procedure in (kneral Method B. The pnnluct was purified by 
precipiuuon from methylene chloride/ hcxanc( 1/20) and filtering. ( I50mg. 85*). 'h NMR 
(CDjOD): 8 8.20 (d, IH). 7.73 (d. IH), 7.51-7.20 (m. 8H). 7.13 (d. IH). 7.01 (s. (IHi. 

Example 87 

."to PrenaraUon of N'-l2-hvdroxv-4-cvan(>nhenvll-N -l2.meihv lnhgnvll urea 

N-[2-Hydroxy-4-cyanophenyl|-N'-|2-methylphenyl| urea was prepared from 2-amint«- 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
pnxluct was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering. 
(90mg. 75^f ). 'h NMR (CD,OD): 8 8.25 (d. IH). 7.59 (d. IH). 7.26-7.00 (m. 5H). 2 .10 i.s. 

-15 3H). 



PreparaUon of N-l2-hvdroxv^cvanonhenvn.N'.|2.trifluorometh vlnhenv11 him 
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N-|2-HydrDxy-4<yanophenyl)-N'-|2-trinuoromeihyiphenyl| urea was prepared Irom 
2-ainino-S-cyanophcnol (60ing.0.4S mmol) according to the pnicedurc in General McUiuU B. 
The product was purified by piecipiiatiun from methylene chloride/ hcxane(1/20) and filicnng. 
(1 lOmg. 76%). 'h NMR (CD,0D): 5 8.25 (d. IH), 7.81 (d. IH). 7.68 (d. IH). 7.61 (t, 
5 IH). 7.32 (L IH), 7.15 (dd. IH). 7.09 (s. (IH). 

Example 89 

PtEPaiaiion of N-f2-hvdroxv-4-cvanonhenvl1-N'.fVtrinuommpthv lnhcnvn urea 

N-(2-hydroxy-4-cyanophenyl]-N-|3-trifIuoromed)ylphenyl) urea was prepared Inmi 
HI 2-.amino-5-cyanophenol (60rog. 0.45 mmol) acrording to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and niiering. 
(1 14rag. 79%). 'H NMR (CD,OD): 5 8.30 (d, IH). 7.92 (s. IH). 7.60 (d. IH). 7.47 (t. IH). 
7.29 (d. IH). 7.18 (dd, IH). 7.06 (s, IH). 

15 ExamplR90 

Prenaration of N-f2-hvdroxv-4-cvanonhftnvn.N'-f4-trinii oromethvlphPnvn niPa 

N-[2-Hydroxy-4-cyanophenyIl-N'-(4^trifluoromethyIphenyl) urea was prepared from 

2-amino-5-cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
20 (108mg. 75%). 'H NMR (CD,OD): 5 8.31 (d. IH). 7.68 {d. 2H). 7.59 (d. 2Hi. 7.20 (dd. 

IH). 7.07 (s. IH). 

PrenaraUon of N-l2-hvdroxv-3-n-Dmnvlnhenvll.N -f?-hnimnph«'nvll ..n.:. 

25 a)Preparaiion of 2-nitFo-6-n-propylphenol 

2-n-propylphenol (5.00g. 36.8mmul) was dissolved in methylene chloride(4()mL) 
followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addition of sulfuric acid 
(43mL/ 3M) was then made, followed by addition of a catalytic amount of sodium niu-iio Tlic 
mixture was allowed to stir. After 24 hours, the reaction mixture wa.s diluted with methylene 

30 chloride and exuracied with water. The organic layer was dried over MgSOa and filtered. The 
soh'ent wa-s evaporated and chromatography of the resulting .solid on silica gel (47, McOH/ 
CH:Cl2) gave the desired product(3.2 mg. 48 %). 'h NMR (CD3C0CDt): 5 7.W (d. 1 H i. 
7.46 dd. IH). 6.90 (u IH). 2.70 (U 2H). 1.70 cm. 2H). I.(M) (i. 3H). 
b)Preparation or 2-amimv6-n-pn)pylphenol 

35 To a solution of 2-niuro-6-n-propylphenol(2g, 1 1 .Ommol) in methanoK l(KlmL> was 

added U)% Pd/C (20() mg). The mixture was flushed wiih argon, then hydrogen was bubbled 
through ihe solution for 10 min. and a hydrogen aunosphere was maintained at balUx^n 
pressure overnight. The mixture was Tiltcred through celitc and the cclitc was washed with 
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25 



30 



meihanol. The solvent was evaponued and chromaiography of ihe rcsuliinii st.Iid on silica gcl 
(5%MeOH/ CH2CI2) gave die desired producK 1.50 g. W).2 %). 'h NMR (CD,0D): 5 6.65 
(m. 2H). 6.55 (i, I H). 2.58 (I, 2H), 1 .6 1 (m. 2H), 0.96 (i. 3H). 
OPrcparaUon of N-(2-hydroxy-3-n-propylphenyll.N-|2-broniophenyI| urea 

N-r2-Hydroxy-3-n-propyI phenyl)-N -(2-bromo phenylj urea was prepared from 2- 
amino-6-n-propyl phenol (302mg. 2.00 mmol) according to the prcKxdure in General Mediod 
B. The product was purified by precipitation from methylene chloride/ hcxancf l/2()i and 
filtering. (640mg.92*). 'h NMR (CD,OD): S 8.(K) (d, IH). 7.58 (d. IH). 7.32 (t IH) 
7.26 (I. IH), 6.96 (dd. IH). 6.89 (t, IH), 6.78 (d. IH). 



ExamnlgQ? 

trniODhenyl) ^^fffj^ 

a) Prq>aiation of 2-nitn)-5-eihylpheiiol 
3-eihylphenoI (5.00g. 41 mmol) was dissolved in mediylene chloride(40 mL) followed 

by the addiuon of sodium nitrate (3.83g. 45 mmol). The addiUon of sulfuric acid ISOmU 3M) 
was Uien made. foUowed by addition of a catalytic amount of sodium nitrite. Tbc mixture was 
aUowed to stir. After 24 hours, iht reaction mixture was diluted with medtylene chloride and 
extracted wiU> water. Tlie organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%McOH/ CH,CI,) gave 
20 die desired product(1.7 g. 25 %). 'h NMR (CD3COCD,): 6 8.02 (d.lH). 6.99 (^.IH) 6 85 
(d. IH). 2.69 (q, 2H), 1.30 (U 3H). 

b) Prepanuion of 2-amino-5-eU)yUphenol 

To a solution of 2.niiro-5-ethylphenol(lg. 6.4mmol) in mcU«inoI(250mLi was added 
10% Pd/C(IOOrog). Tlic mixture was flushed with argon. Uten hydrogen was bubbled 
Uirough Uie solution for 10 min. and a hydrogen aunosphere was maintained at balkmn 
pressure overnight. The mixture was filtercd dirough celite and die cclitc u-as washed with 
meUtanoI. Tlie solvent was evaporated and chromatography of die resulting .«,lid on .sil«;a gcl 
(5%MeOH/ CH2CI2) gave Ute desired productf750 mg. 91 'h NMR (CD,OD»- 56 41- 
6.17 (m, 3H). 

OPrcparation of N-|2-hydroxy-4^itiiylphenyl)-N-I2-bromophenyl| urca 

N-f2-Hydroxy-4-eUiylphenyll-N'-J2-bromo phenyl) urea wa.s prepared irom 2- amin..- 
5-ediylphenoI (274mg. 2.00 mmol) according to die prwedurc in General Method B. The 
product was purified by precipitation from meUiylenc chloride/ hexanc( l/2n( and filicrin.- 
(520 mg. 77*). 'H NMR (CD,OD): 5 7.% (d. IH). 7.62 (.s. IH). 7.56 ,d. IHi. 7.30 M. 
35 IH). 6.96 (t. I H). 6.82 (d. IH). 6.76 (d. IH). 

faanip|g9? 

Preparation of N-12-hvdroxv 3-nhenvl:.m.^,^ a rh"nvl nh.>nvll.M' . |2-hrnm.iphnff YH „ p.; , 
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a) Prcparauon of 2-niirt>-6-phcnylaininocarbnnyIphcnol 

2-PhcnyIaininocarbonylphenol (5.tX)g* 23 mmol) was dissolved in mcihylenc 
chloride(40mL) followed by ihe addition of sodium niiraic (2.2()g. 25.5 mmol). The addiiion 

5 of sulfuric acid (3()mLy 3M) was then made, followed by addiiion of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Afu:r 24 hours, the reaction mixture was 
diluted with methylene chloride and exuacted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired product(2.5() g. 42 9 ). 'H NMR 

10 (CD3COCD,): 5 8.15 (d.IH), 8,09 (d,IH). 7.51 (d, IH), 7.30 (d. IH). 7.10 (t. IH). 7.01 (t. 

IH). 

b) Pieparat]on of 2-amino-6-phenylaminocarbony]phenol 

To a solution of 2-muo-6-phenylaminocarbonylphenol ( Ig. 4.0 mmol) in 
methanoI(250mL) was added IO%.Pd/C (lOO'mg). The mixture was Hushed with argon, then 
1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen aunosphere was 

maintained at balloon pressure ovemight. The mixture was filtered through celiie and the celiic 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(8(K) mg. 91 %). 'h NMR 
(CD,OD): 5 7.73-7.57 (m, 2HK 7.43-7.27 (m, 3HX 7.25-7.10 (m, IH), 6.94 (t. IH), 6.74 

20 (U IH). 

c) Preparation of N-I2-hydroxy 3-phenylaminocarbonyl phenyn-N'-|2-brt)mophenyIl urea 

N-12-hydroxy 3-Phcnylaminocarbonyl phcnyl|-N'-I2-bromo phenyl] urea was 
prepared from 2-amini>-6-phenylaminocarbi>nylphcnol (456mg. 2.00 mmol) according to Uic 
procedure in General Method B. The product was purified by precipitation from methylene 
25 chloride/ hexane( 1/20) and filtering. (800mg.y4^O. 'H NMR (CDiOD): H NMR (CD,OD): 
5 25 (d, IH), 7.94 (d. IH), 7.75-7.57 (m. 4H). 7.4K-7.30 (m. 3H). 7.21 O. IH), 7.02 (dd. 

IH), 6.92 (t. IH). 

E)^amplc94 

30 preparation of ^ ^^7^hvdroxv.3-cvan(>■4-mcthvl^henvll-N'-^2>^romophcnvll »re9 
a) Preparation of the 2-niU"0 5-methyl 6-bn>mo phenol 

A soluiiiw of i-buiyl amine(6.88 mL. 4.79 g, 2 equiy.) in methylene chloride wa.s 
ucated with bromine ( 1 .67 mL. 5.2 g. I cquiv. ) at -20 "C. The na.<k was then cooled to -7S 
and the the 2-nitro 5-mcthyl 6-bromo phenol (5 g. I equiv.. in methylene chloride) wa.s 
35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 lor 
1 h. then to - 10 T for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5% aqueim acetic acid. The organic layer was dried t>vcr magnesium sulfate, 
filtered and concenuaied in vacuo. The reaction mixture was purified by flash 
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chromau>graph.v(Ethyl acctaic/ hcxancs) u> remove dibrominaied species. The 2-niin> 4-bruinu 
S-mcthyl phenol was ihen seleciivcly crysialliiecd out ol" methylene chloride. A Hnal silica gel 
column(S%elhyl acetate/ hexanes) yielded desired isomer in 90% purity.C 1 .05 g. 14*). »H 
NMR (CDCI3): 57.95 (d. IH. J = 10.0 Hz), 6.91 (d. IH. J = 10.0 Hz). 2.52 (s. 3H). 
5 b) Preparation ur2-nitro-5-methyl-6-cyanophenol 

2-Nitro-5-raeihyl-6-bromophenol (KM) mg. 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of triethylaminc (0. 175g. 1 .73 mmol). The 
addiUon of a catalyUc amount dimcthylamino pyridine was then made, followed by addiuon of 
copper (I) cyanide (ISSmg. 1.73mraol). The mixture was allowed to stir at 80°C for 4 hours. 
10 The .solvent was evaporated and chromaography of the resulting solid on silica gel (2%MeOH/ 
CH2CI2) gave the desired product (70 mg. 91 »). 'h NMR (CD3COCDj): 5 8.30 (d.lH), 
7.15 (d.lH). 2.61 (s. 3H). 

c) Preparation of 2-anuno-5-methyl 6-cyanopheno] 

A mixture of 5-cyano.2-niux)phenol(70 mg. 0.39ramol) and tin (II) chloride (265 mg. 
15 1 . 1 8mmol ) in eihanol(20mL) was heated at 80°C under argon. After 2 hours, the starling 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slighUy basic (pH7-8). by addition of solid NaOH. before being exu^acted 

with ethyl acetate. The organic pha.se was washed with brine, dried over MgS04 and niiered. 

The solvent was evaporated and chromatography of the resulung solid m jsilica gel (4'^:MeOH/ 
20 CH2C12) gave the desired producU 1 75 mg, 86 »). 'h NMR (CD,OD): 5 6.87 (d. 1 H). 6.75 

(d.lH). 6.32 (.s. 3H). 

d) Preparation of N-I2-hydroxy 3-cyano 4-methyl phcnyl|-N*.[2-bromophenylI uica 

N-(2-hydroxy 3-cyano 4-methyl phenyl |-N'-I2-bromophcnyll urea was prepared from 
2-amino-5-mcthyl-6-cyano phenol (50mg. 0.34 mmol) acairding to the pnxxduic in General 
25 Method B. The product was purilicd by precipitation fr«»m methylene chloride/ hexancC 1/20) 
and filtering. f70mg. 60^). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.68 (d. IH). 7..59 (d. IH). 
7.31 (t. IH). 7.(M) (I. IH). 6.62 (I. IH). 2.49 {&. (3H). 

Example 

3" Prenantuon of N-[2-hvdroxv4-Carboxvnhf»nv | nhcnvll.\"-|-»-hmmonhpnvll nm:. 
a)Prcparation of 4-niin>-3-hydroxybcnzophenonc 

.3-Hydroxybenzophenonc (3.«)g. 1 5. 1 mmol ) was dwKol ved in methylene 
chloride(40mU followed by the addiUon of .sodium niirdie (1.42g. l6.7mmon. The addition 
of .sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic amount of 

35 sodium niuitc. The mixture was allowed to sur. After 24 hours, the leaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The .solvent was evaporated and chromatography of the resulting .solid on 
silica gel (4*MeOH/ CHiChi gave the desired productf 1 . 10 g. 30 « ). 'h NMR 
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(CD3C0CD,): 5 8.25 (d.lH), 7.86 (d,IH). 7.71 (m. IH). 7.59 (d. IH). 7.48 (.s. IH). 7.39 
(dd. IH). 

h)Ptcparaiion of A-amino-.Vhydroxyhenzophenone 

A mixture of 4-niiro-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (H) chloride 
5 (2.5 g. 1 1 . 1 mmol) in cthanoi(50mL) was heated at 80«»C under argon. After 2 houis. the 
starting material has dBappcared and Uie solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting soUd on silica gel 
10 (4%MeOH/ CH2CI2) gave the desired produci(685 mg. 87 %). 'h NMR (CD,0D): 5 7.65 (d. 
2H). 7.55 (d.lH). 7.49 (u 2H). 7.26 (s. IH). 7.16 (dd. IH). 6.68 (d, IH). 
c)PreparaUon of N-I4-Carboxyphcnyl-2-hydroxyphenyn-N-f2-brDmophenyl) urea 

N-[4-Carboxyphenyl-2-hydroxyphenyJI.N'-I2-broraophenyl) urea 
was prepared from 4-amino-3-hydroxybenzophenone (330rag. 1.5 mmol) according to the 
1 5 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and nitering. (490mg, 79%). 'h NMR (CD,OD): 5 8.40 (d. IH). 

8.09 (d. IH). 7.83 (d. 2H), 7.65-7.60 (m, 4H). 7.48 (s. IH). 7.43 (d. IH). 7.35 (d. (IH). 

7.10 (1.IH). 

2» Examplp96 

Preparation Ol N-l?-hY(1roxv 3-carboxvnhenvl nhpnvn.N - .[2-hmmnphPnvlf ..r^^ ^ 

a) Prcparation of 3-nitn>-2-hydroxybenzophenone 

2-Hydroxyhcn%ophenonc (3.00g, 1 5. 1 mmol) was dissolved in methylene 
chloride(40mL) followed by Uic addition of .sodium nitrate (1 .42g. 16.7mmon. The addition 

25 of sulfuric acid (25mU 3M) was then made, followed hy addition of a catalytic amount of 
sodium nitrite. The mixiurc was allowed to stir. After 24 hours, the rcacutm mixture was 
diluted with mcihylcnc chloride and exuacted with water. The organic layer was dried iwcr 
MgS04 and filicrcd. The solvent was evaporated and chromatography ol the rc.suliing .Mtlid on 
.silica gel (4%MeOH/ CH:CI:) gave the desired produclf 1 .60 g. 44 9o. 'H NMR 

.30 (CD.1C0CD,): 6 K..^0 (d.lH). 7.86 (m.3H). 7.71 (m. IH). 7.78 (d. IH). 7..S6 (dd 2H>. 7.24 
tl. IH). 

b) Prepardtion of .3-amino-2-hydroxybenzophenonc 

A mixture of 3-nitro-2-hydroxybenzophcnonc (6(K) mg. 2.5mmol) and tin (11) chloride 
1 1.7 g. 7.5mmol) in cthanol(50mL) was heated at 80*'C under argon. After 2 hours, the 
35 .swrting material had disappeared and the .solution was allowed to cool down and then poured 
inw ice. The pH was made slightly ba.sic (pH7.8). by addition of solid NaOH. before being 
extracted with ethyl aceuuc. The organic pha.se was washed with brine, dried over MgS04 and 
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niiered. The sulvcni was evaporaicd and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired prodiict(490 rag, 92 *). 'h NMR (CD3OD): 5 7.65- 
7.40 (m. 5H). 6.98 (d,lH), 6.86 (d. IH). 6.67 (t. IH). 
c)Preparation of N-|2-hydroxy 3-carboxyphcnyl phenyI]-N'-|2-bn)mophen^] uiea 
5 N-|2-hydroxy 3-carboxyphenyl phenyl|-N'-[2-bromophenyll urea was prepared from 

3-ainin()-2-hydmxybcnzophenonc (2S0mg. 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering- (2CKtong, 78*). 'h NMR (CD,OD): 5 8.35 (d. IH). 7.96 (d. IH). 7.72 (d. 
2H). 7.65-7.50 (m, 4H). 7.35 (d. IH). 7.30 (d. IH). 7.01 (dd. (IH). 6.92 (t. IH). 

10 

ExamnlftO? 

PreoaraUon of N-f2.hvdroxv 3-benzvlo«v nhenvll.M'.r^.hminnnheiivn nrM 

a) Preparation or2-niuo-6-benzyloxy phenol 

2-Benzyloxyphenol (5.00g. 25.0ramol) was dissolved in methylene chloride(40mL) 
1 5 followed by the addition of sodium nitrate (2.30g, 27.5ramol). The addition of sulfuric acid 
(3lmL/ 3M) was then made, followed by addition of a catalytic amount of sodium niuite. The 
mixuire was allowed to sur. After 24 hours, the reaction mixture was diluted widi methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CH;!CI;) gaw the desired produci(2.6 g. 43 »). 'h NMR (CD3CC)CD,): 5 7.70 (d. I H). 
7.50-7.2R (m. 5H). 7.14 (d. IH). 6.92 (U IH). 5.21 (s. 2H). 

b) Preparaiion of 2-amino-6-hcn;^loxy phenol 

A mixture of 2-nitn>-6-henzyloxy phenol (1.00 g, 4.IOmmol) and tin (ID chloride 
(2.75 g. 12.2 mmol) in ethanoU l50mL) was heated at 80'X: under argon. Alter 2 hours, the 

25 starting material had disappeared and Uic soluuon was allowed to cool down and then poured 
into ice. The pH wa.s made slightly basic (pH7-8). by addition of st)lid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the rcsuliinc solid on silica gel 
(4%MeOW CHjCh) gave the desired product(1.35 g. 88 « ). 'h NMR (CDtOD): 67.46 (d. 
2H). 7.40-7.35 (m. 5H). 6.55 (d. IH). 6.40 (d. IH). 5.10 (a. 2H). 
b)Prepardtion of N-|2-hydroxy3-benzyloxy phenyl1-N'-|2-bromophenyl| urea 

N-(3-bcn/.yloxy-2-hydroxyphenyl|-N'-I2-bromophenyl) uica was prepared from 2- 
niinv6-hen/.yloxy phenol (430mg. 2.00 mmol) according to the pnKeduic in General Method 
B. The product was purilied by piccipiiaiion from n^ethylenc chloride/ hexaneC 1/20) and 

35 filusring. (630mg. 769 ). 'H NMR (CD,OD): 5 7.93 (d. IH). 7..58 (d. IH). 7.54-7.42 tm. 
3H). 7.40-7.25 (m. 4H). 7.W) (t. IH). 6.69 (d. 2H). 5. 16 (s. 2H). 



Example 98 
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Pronarauon of N-:<-l2.hvdmxv.S.indanonel.N'.f2.hmt nnnhrnvll ■i^.n 

a) Pn:paration of 2-hydFnxy-3-niiru-S-indanone 

2- Hydmxy-5-indanone(3.(X)g. 2().0mraol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitraie (l.95g. 2l.Ommol). The addition of sulfuric acid 

5 (25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgSO* and filiercd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CHjCI^) gave the desired producKI.5 g, 39 %). 'h NMR (CD^OCD,): 5 7.70 (d,lH). 7.M 
U) (d. IH). 3.04 (d. 2H). 2.74 (d. 2H). 

b) Preparation of 3-amino-2-hydroxy-S-indanone 

A mixture of 2-hydroxy-3-nitio-S-indanone (1.50 g. 7.80mmol) and tin (II) chloride 
(5.25 g. 23.3 mmol) in ethanoU ISOmL) was healed at SOX under aigon. After 2 hours, the 
staning material had disappeared and the solution was allowed to cool down and then poured 

1 5 into ice. Hie pH was made slightly basic (pH7-8). by addiUon of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired productd OO g. 79 %). 'h NMR (CDjOD): 6 6.85 
(d.lHK 6.45 (d. IH), 2.95 (d. 2H), 2.60 (d. 2H). 

20 c)Preparation N-3-[2-hydroxy-5-indanone]-N'-[2-bromophenyl] urea 

N-|2-Hydroxy-5-indanone]-N'-[2-bromophenyl| urea was prepared from 3-ammo-2- 
hydroxy-5-indanone (326rog. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
{6IOmg. 85%). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.65 (m. 2H). 7.45 (t. IH). 7.09 (i. 

25 IH). 7.00 (d. IH). 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Prenaraiion of (E)-N-14-[2-fMethnxvcarh» nvn ethenvll.2-hvdmxvnhftnvll.N'.n. 
hromonhenvlltirea 

3(» 

a)Prcparation of 4-niiro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g. 18.3 mmol) was dis.solved in meUiylenc 
chloridc(40mL) followed by the addition of sodium nitrate ( 1 ,70 g. 26. 1 mmol). The addition 
of .sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount of 

35 M)dium niuiie. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting .solid on 
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siUcagel(4%MeOH/CH2Cl2)gaveUiedesiicdproduci(l.0g,26*) 'h NMR (CD,COCD ) 
6 8.07 (d, IH). 7.69 (d. IH). 7.51 (s. IH). 7.46 (d. 2H). 6.75 (d.IH). 
b) Preparation or4-nitnv3-hydioxymethylcinnainate 

4-Nitro-3-hydroxycinnainic acid was sUned in excess methanol with a caialyUc amount 
ot sulfunc acid. 11,6 solvent was evaporated and chromatography of the resulting solid on 
siUca gel (4%MeOH/ CH,0^ gave the desired product( 1 .0 g. 94 'h NMR (CD,COCD,r 
5 8.17 (d. IH). 7.69 (d. IH). 7.52 (s, IH). 7.45 (d. 2H). 6.75 (d.IH>. Xm (s. 3H). 
OPreparaiion of 4-amino-3-hydroxymeihylcinnamate 

A mixture of 4-nitro-3.hydroxymeihyIcinnamaie ( 1.0 g. 4.5(hnmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in ethanol{50raL) was heated at 80»C under argon. Alter "> hours 
the starting material had disappeared and the solution was allowed to coi.l down and then 
poured mio .ce. The pH was made slighUy basic (pH7-8). by addition of solid NaOH. beionr 
being extracted wiUi ethyl acetate. n«. organic phase was washed with brine, dried over 
MgSO. and filtered. TTie solvent was evaporated and chromatography of Uie resulting solid on 
«Uca gel (4%MeOH/ CH^CIJ gave the desired product (650 mg. 75 *). 'H NMR (CD,OD)- 
57.50 (d.lH), 6.94 (s. IH). 6.89 (d. IH). 6.68 (d. IH). 6.18 (d. IH). 3.74 (s. 3H) 
d)I>reparauon (E)-N-[4-I2-(MethoxycarbonyI) ethenylJ.2-hydroxyphenyll.N'-r2- 
bromophenyl] urea 

(E)-N-|4-I2-(Methoxycarbonyl) ethenylJ-2-hydroxyphenyl|-N -|2-bmmophcnyl | urea 
was prepared from 4-araino.3^ydroxymethylcinnamaie (250mg. 1 .3 mmol) acconling to the 
procedure in General Method B. The product was purified by precipiiauon from methylene 
chloride/ hexane(l/20) and filtering. (3(K>mg. 59*). 'h NMR (CD,OD): 58 24 (d lH) 8().s 
(d. IH). 7.69 (d. IH). 7.65 (d. IH). 7.42 (l. IH). 7.21 (s. IH), 7.19 (d. IH) 7 10 (i IH) 
6.45 (d.lH) 3.81 (S.3H). 

Exampip lfX> 

PreparaWn of fE)-N-f3 l2-(Merhoxvcarhnnyl^ n henvll.->.l,Y ^| p»^vnhenvll-Nr.p. 
bromonhenvll urra N .t7.|T p)monhftnvl| n n>a 
a)Preparation of 3-nitro-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.00g. 18.3 mmol) wa.s dis.solvcd in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.21 g.26.lmmol) Thcaddiiion 
of sulfuric acid (30 mI7 3M) was then made, followed by addiUon of a catalytic amount oi 
sodiumnitritc. The mixuire was allowed to stir. After 24 hours, the rcacuon mixture was 
diluted with methylene chloride and exuacied with water. The organic laver wa.s dried over 
MgSO, and filtered. The solvem was evap.>rated and chromatography of die resulting solid on 
sihcagel(4*MeOH/CH,a2)gavethedcsiredproducK2.0g.52«) 'HNMR(CDC0CD ) 
6 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH). 7.19 (t. IH). 6 72 (d IH) 
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b) Preparation or3-nitro-2-hydroxymcchylctnnainate 

.Vniiro-2'hydroxycinnamic acid was siirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired producl( 1 .0 g. 94 ^ ). NMR (CD?COCDi): 
5 5 8.25 (d, IH), 7.8.15 (d. IH), 8.06 (s, IH), 7.20 (t, 2H). 6.76 (d,IH). 3.80 (s, 3H). 

c) Preparaiion of 3'amino-2-hydroxymethylcinnamate 

A mixture of 3-nitro-2-hydrt)xymethylcinnamate (1.0 g, 4.5 ninioU and tin (II) chloride 
(3.0 g. 13.4 mmol) in ethanol(SOmL) was healed at SO^'C under argon. Alter 2 hours, the 
starting material had disappeared and the solution was allowed U) C(X)1 down and then poured 

10 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
exuacied with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/CH2Cl2) gave the desired product (700 mg, 81 %). 'H NMR (CDiOD): 5 8.04 (d, 
IH), 6.93 (d, 1H),6.79 (d, IH), 6.71 (u IH), 6.43 (d, IH), 3.72 (s, 3H). 

1 5 d)Preparation(E)-N-13-I2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl)'N'-|2-bromophcnyl I 
urea 

(E)-N-l3-l2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyll-N-(2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (1(X) mg, 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipiuiion from methylene 
20 chloride/ hexane(l/20) and filtering. (ISOmg, 74%).'h NMR (CD^OD): 5 8. 10 (d. IH). 8.(M) 
(d. IH), 7.69 (d, IH), 7.65 (d, IH). 7.42 (U IH), 7.38 (I, IH), 7.32 (d. 1H)..7.05 it. IH) 
6.55 (dJH)3.81 (s. 3H). 

Example 101 

25 Preparaiinn of (E)-N4342-(Aminocarhonvn ethenvn>2-^hvdroxvnhenvll-N'-l2-bromonhcnvll 
urea N^f2-hromQnhenvn urea 

a) Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.(X)g. 12.3 mmol) was dissolved in dimethyl 
formamidc( 1 OmL) followed by the addition of benzouiazol- 1 -yloxy- 

.^0 tris(dimethylamino)phosphonium hexaHuorophosphaic (5.4g. 12.3 mmol) and trieihylaminc 1 
1.7mL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 minutes. The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and exuacted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on .silica gel (49f MeOH/ 

35 CHiCN) gave the desired producK 1 .5 g, 75 %). 

b) Preparation of 3-niuPO-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloridc(40niL) 
followed by the addition ofsodiiun nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
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(7 mU 3M ) was ihen made, followed by addtiion of a caialyiic amount of sodium niuiic. The 
mixuirc was allowed lo siir. After 24 hours* the rcaciion mixture was diluted with methylene 
chloride and exunctcd widi water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography t>f the resulting solid on silica ^1 (4%MeOH/ 
5 CH2CI2) gave the desired produci(3.S() mg. 36 %), 'H NMR (CD3COCD3): 5 8.19 (d, IH). 
8.02 (d. IH). 7.88 (d, IH), 7.15 (I. IH), 6.84 (d, IH) 
c)Preparalion of 3-amino-2-hydroxycinnamidc 

A mixiurc of 3-niiro-2-hydn)xymethylcinnamate (350 mg. 1 .7 mmol) and tin (11) 
chloride (3.0 g. 1 3.4 mmol) in ethanoI(50mL) was healed at SO^'C under argon. After 2 hours. 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH, before 
being exuracted wiUi ethyl acetate. The organic phase was washed with brine, dried over 
. MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
[ silica gel (4»MeOH/ CH2CI2) gave the desired product(244 mg.80%). 
1 5 dlPreparaUon of (E)-N-(3-I2-( Aminocarhonyl) eUienyll-2-hydn>xyphcnyll-N -[2- 
bromophcnyl] urea 

(E)-N-J3-t2-(AminocarbonyI) ethenyll-2-hydroxyphenyll-N'-f2-bromophenylI urea 
was prepared from 3-amino-2*hydroxycinnamide (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The paxluct was purified by precipitation from methylene 
20 chloride/ hexane(l/2()) and filtering. (1 10 mg, 52%).'h NMR (CDiOD): S 8.00 (d.lH), 7.90 
(d. IH). 7.63 (d, IH), 7,55 (d, IH), 7.35 im, 2H), 7.05 (i, IH). 6.95 (l. IH), 6.70 (dJH) 

Example \i)7 

Prenaration of cE>>N-i4-l2>( AmimK-arhonvh gihPnvll-2^hvdmx vnhcnvli-N'.l2-bromophen\ 1 1 
25 urea N'-f2-hromophenvil urea 

a)Preparation of 3-hydroxycinnamide 

3-Hydroxycinnamic acid (2.(M)g. 12.3 mmol* was dissolved m dimethyl formanudei Ki 

mL) follDwcd by the addition of bcn/ouia/ol-l-yloxy-iris(dimcihylammo)pho.sphonium 

hexaJluoropho.sphatc (5.4g. 12.3 mmoh and tnclhylaminc ( 1.7 mL 12.3mmol). Ammonia 
30 gas wiLS bubbled into the rcaciion mixture liu .10 minutc.v The mixiurc was allowed 10 .siir liu 

24 hours, the rcaciion mixiurc wa.K diluicd wiih mcihylcnc chloride and cxiracicd wiih waici. 

the organic layer was dried over MgSOj and nilcrcd. The sol\ cm wns evaporated and 

chromatography of the resulting solid on silica gel (4%MeOH/ CHjCN) gave the desired 

produci(l.3 g. 65 ). 
35 b)Preparaiion of 4-niupo-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was di.«woIved in methylene chloride(40 mL) 

followed by the addition of sodium nitrate (4.10 mg. 5. 1 mmol). The addition of sulfuric acid 

(7 mU 3M) was then made, followed by addition of a catalytic amount of sodium niuitc. The 
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mixiuic wat allowed lo siir. After 24 hours, ihc reaction mixiuic was diluted wiih mcihylcnc 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired produci(240 mg. 25 %). 'h NMR (CDiCOCDj): 5 H.W (d. IH). 
5 7.49 (d. IH). 7.26 (s, IH). 7.16 (d. IH). 6.71 (d. IH) 

c) Prcparation of 4-ainino-2-hydn)xycinnaniide 

A mixture of 4-nilro-3-hydroxymethylcinnamatc (300 mg. 1 .41) mmol) and tin (ID 
chloride (9«() mg, 4.30 mmol) in ethanol(50 mL) was heated at 8()°C under argon. Alter 2 
hours, the starting material had disappeared and die solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly basic (pH 7-8). by addiuon of .solid NaOH. 
before being extracted with ethyl acetate. Tht organic phase was washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the re.suliing 
solid on sUica gel (4%MeOH/ CH3CI2) gave the desired product (200 rag. 74 %). 

d) Prcparation(E)-N-(3-[2-(Aminocarbonyl)ethenyl]-2-hydroxyphenyll-N'-|2-bromophenyl| 
15 urea 

(E)-N-|3-(2-(Aminocarbonyl) eihenyl]-2-hydroxyphenyl)-N'-f2-bromophenyl| urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) accoitling to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(lA20) and filtering. (125mg. 54%). 'h NMR (CDiOD): 6 8.05 (d.lH). 7.92 
20 (d. IH). 7.60 (d, IH). 7.4 5 (d. IH). 7.35 (I. IH). 7.05 (m, 2H). 6.50 (d.lH) . 

Examntp 10^ 

Preparation of N-l2-hvdr0XV 4-(nhenvl amino carh.«v^ phenvll.N .I?.hn>i nonhenvll utr». 
N-|2-hydroxy 4-(phenyl amino caiboxy) phenyl |-N'-|2-bromophenyl| urea was 
25 prepared t rom 5-(phcnYl amino carboxy) 2-amino phenol (0.50 mmol ) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxanc( 1/20) and filtering. (150 mg. 707/). 'h NMR (CD,0D): 5 8.25 (d. IH). 
8.(K) (d. IH). 7.75 (d. 2H). 7.64 (d. IH). 7.50 (d. 2H). 7.41 tm. 3H). 7.16 (i. IH). 7.05 (t. 
IH). 

.^0 

Example 104 

Prenaraiion of N.i4-aminocarhonvl-2-hvdr(txvphi' nvll-N'-l?-hrMm()nhcnvll iirr;. 

N-|4-Amin(Karbonyl -2-hydroxyphenyl|-N'-|2-bn>mophenyl| urea was prepared trom 
5-amint)carhonyl-2-amino phenol (3(M mg. 0..50 mmol » according to die procedure in General 
35 McihiHl B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (440 rag. 62« ). 'h NMR (CD,OD): 5 8.09 (d. IH). 7.91 (d, I H). 7.60 (d. 
IH). 7.45 tm. 3H). 7.(K)(d. IH). 
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Example IPS 

Prenaration of N-f 2-HYdroxv-3.s.6-triniinninhPnvn.N-.o. hr»m..ph^PYi ),.n-ii 

N-(2-Hydroxy-3J.6-irinuorophenyI)-N'-(2-bromophenyI)urca was prcparcd from 
3.5.6-trinuoro-2-hydroxyaniline (83 mg, 0.51 mmol) and 2-(bromophcnyl)isocyanaic ( UK) 
5 mg, 0.53 mmol) according lo the procedure in General Method B. The piuduct was purified 
by piepaiaiion thin layer chromaugiaphy. EI-MS 359 (M-H)'. 



10 
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Example 106 

PrgparatiPn of N-(2-HYtfn>?<Y-3-nuoro-4-trin»ommethvinhftnvi^ N -n-hrnmnpi| f n yn nn-a 

N-(2-Hydroxy-3-nuoro-4-trinuoromethylphenyl)-N-(2-bromophenyl)urcawas 
prepared from 4-ttinuoiomeihyI-3.nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg. 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanerethyl acetate) gave the UUe compound (20 mg, 4*). EI-MS m/z 391 (M-H) . 



Example 107 

Prenaration of N-f?-Hv(iroxv-3-indnph.»nvn-N'.r?-hmmnph^nYniin'a 

N-(2-Hydroxy-3-iodophenyl)-N*-(2-bromophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(X) mg. 0.85 mmol) and 2-(bromophenyI)isocyanatc (169 mg, 0.85 mmol) 
20 according to the procedure in General Method B. Removal of solvent tinder reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerether) gave the tide compound 
f40 mg. I ISf ). 'h NMR (DMSO): 5 9.45 (.s. IH). 9.15 (s. IH). 8.8 (s. IH). 7.95 (d. IH). 
7.8 (d. IH).7.65 (d. IH). 7.4 (d, IH), 7.3 (I. IH). 7.0 (t. IH). 6.65(1. IH). 



Example lOK 

Prepanttion of N-l2-lll2-(lriniiommethvl^ph>.nyHsuhonvllaminn| nhenvl l-IM -O. 
bromophenvhiirpa 

a) Prcparaiion of 1 2-| I-OrilluoromcthyDphcnyl |(sulfnnamido)aniline| 

The tide compound was prepared according to General Method C u.sing 2- 
(irinuHromeihyDbcnzenesullonyl chloride (I cquiv.). The product was purincd by 
chromatography on silica gel (methylene chloridc:mcthanoI) ( 1 .04 g. 33';? ). EI-MS m/x 3 1 7 
(M+H)\ 

b) Prcparauonof.\-|:-|||2-(trinuoromethyl)phcnyl|sulfonyl|amino|phcnyl|-N-(2- 
bnimophcnyDurea 

The UUe compound was prepared u.sing|2-|2(uinuoromcihyl)phenyl| 
(sulfonamido)aniline ( 1 .04 g. 3.2 mmol) and 2-fbromophenyl)i.socyanaic (652 mg. 3.2 mmt)l • 
according to General Mediod B. The .solvent was evaporated to give Ute desired urea (1.03 g. 
6 1 « ). EI-MS m/z 5 14 (M+H)'. 
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Example IW 

pyyparaiinn nf N-r2>BromoDhenv1VN'42-dimethvlaminQ5Sulfonvlamimilnhcnvnur^ 

S a)Preparauon or (2-| LI-(dimcthylamino)]suUonafnidoanilinel 

The title compound was prepared according to General Method C using 

dimcihylsulfamoy] chloride ( I equiv.). The product was purified by chromatography on silicu 

gel (methylene chlorideimelhanol). ES-MS m/z 2 16 (M+H)\ 

b)Preparation of N-(2-Bromophenyl)*N*-[2-(dimethylaminosuironylammo|phcnyl)urca 
10 The title compound was prepared from |2*[ IJ -(dimethlyamino>sulfonamtd(v 

aniline (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg. 0.6 mmol) according to 

General Method B. The solveint was evaporated and chromatography on silica gel (ethyl 

aceute:hexane) gave the desired urea. EI-MS m/z 413 (M+Hf 

IS foampiellO 

Preparation of N-r2-(Phenethvlsulfonvlamino) nhenvll-N'-f2-bromonhcnvnurea 

[2-(Phenethylsulfonamido) aniline] (example 60. 3(X)mg, 1 .09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( I SO mL) 
was added and the container placed on a Parr shaker (SS psi) for several hours. The reaction 
20 mixture was filtered ihrough Cdite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90*). El-MS m/z 277 (M+H)*. 

b)Prcparation of N-|2-(Phenethylsulfonylamino)pheny]|-N-(2-bromophcnyl)urca 

The title compound was prepared fmm |2-(phcnethylsulfonamido) aniline) (269 mg. 
0.97 mmol) and 2-(bromophenyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3S4 mg. IK*^ ). EI-MS 
m/z472(M-HV. 

Example 1 1 1 

Prcparaiion of N-l 2-1 n-aceiamido-4-meth vllhiazol>5> vl )sulfonvlamim) lphcnvll-N'-(2> 

30 t)rpmophenyi)iirg^ 

a)Prcparation ol 1 2-| (2-acctamido-4-mcthyl-5-thia%olc)sulfonamido|anilinc | 

The title compound was prepared u.sing 2*acctamid(v4-mcthylo-ihia/olcsulfonyl 
chloride ( I equiv. ) according to General Methixl C. A solid precipataicd I rom the reaction 
mixture and was filtered to give the desired -milinc ( 1.68 g, S29 ). ES-MS m/z 327 (M+H)' 
35 b)Prcparationof N-|2-|(2-acctamidtv4-methvlihiazol-5-yl)sullonylamino|phenyl|-^ 
bromophenvDurea 

The title compound was prepared from |2-|(2-acetamido-4-mcthy!-5- 
thiazole)sulionamido)aniline| (1.68 g,5.l4 mmol) and 2-(bromophenylhsocyanatc 
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(1.02 g. 5.14 mmol) according lo General Method B. The product wjls precipitated i"n)m cihvl 
aceuie/hexane (220 mg. X9<). EI-MS m/z 524 (M-t-H)". 

Example 112 

S Prenaraiion of N-l2-hvdr(>xv-4-cvanonhenvll-N.i4-phcnvl p henvll urea N-|2-Hydroxy-4- 
cyanophenyll-N -|4-phenylphenyl| urea was prepared from 2-amino-5-cyanophcnol {6()m«:. 
0.45 mmol) according to the procedure in General Method B. The product wa.s purifted by 
precipitation from methylene chloride/ hexane( 1/20) and filtering. ( 1 35 mg. 75^f ). 'h NMR 
(CDjOD): 5 8.33 (d, IH). 7.71-7.29 (m. 9H). 7.25 (d, IH). 7.12 (s. IH). 

10 

Example II? 

Preparation of N-l2-hvdrDxv-4-cvanonhenvn.N -12 VdichlomphrnvU ..n.;* 
- Nt(2-Hydroxy-4-cyanophenyl)-N'-(2.3 dichlorophenyl ) urea was prepared from 2- 

amina-5<yanophenol (60ms. 0-45 mmol) according lo the procedure in General Method B. 
1 5 The product was purified by precipitaiion from methylene chloride/ hexane( 1/20) and filtering. 
(125mg. 86%). 'h NMR (CD,OD): 5 8.27 (d, IH). 8.15 (m. IH). 7 .39-7.20 (m. 2H), 7.16 
(d. IH). 7.06 (s. IH). 

ExampiR 1 14 

20 Preoarauon of N-[2-hvdroxv-4-cvannph p.nvll-N'-f2-meihnxvnhenvll iitra 

N-(2-Hydroxy-4-cyanophenyl|-N'-(2-methoxyphcnyl| urea wa.s prepared from 2- 
amino-5-cyanophcnol (60mg.0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation fnmi methylene chloride/ hexand l/20i and filicnni: 
(I05mg.839f). 'H NMR(CD,OD):5R.26|d. IH).K.02(d. 1H». 7 14 »d. IH». 7.05 (s. 

25 IH). 7.00-6.83 (m. 3H). 3.84 (s. 3H). 

Examnlc 115 

PrenaraUon of N-l2-hvdroxv-4-cvan.iphpnvll-N'.| Vmoi hdxvnht^nvll tm»a 

N-|2-Hydroxy-4-cyanophenyI|-N'-|3-meihoxyphcnyl| urea wa.s prepared from 2- 
30 amino-5-cyanophenol (6()mg. 0.45 mmtil » according to the procedure in General Meihi»d B 
The product wa.s purified by precipitation front methylene chlondc/ licxane( l/20» and illicrini: 
fl02mg. ${m ). 'H NMR (CD.OD): 5 K.25 td. IH). 7.2.5-7 t)X tm. 3H). 7.<U ts. IH». A Mi) 
U. IH). 6..5K (d. IH). 



Examnlc 116 

Pienafaiinn nl N-12-hvdroxv-S-flMomnhft nvH-N -12-hnMnonhcnvll tifpa 
a)PrBparation of 2-amin(v4-nuorophenol 
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A mixture ot 4-nuon>-2-niirophcnol( Ig, 4.64mmoi) and tin (II) chloride (5,4 g. 
24.2mmol) in cthanoKSHmL) was healed at 80°C under argon. After 2 hours, ihe siarting 
maicrial had disappeared and ihc solution was allowed to cool down and then poured into ice. 
The pH is noade slightly basic (pH7-8), by addition ol solid NaOH, before being extracted with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. The 
solvcni was evaporated and chnimatography of the resulting solid on silica gel (4%MeOH/ 
CHoCU) gave the desired product(622 mg, 85 *H NMR (CDiOD): 66.51 (dd. IH). 6.32 
(dd, IH), 6.17 (ddd, IH). 

b)Preparation of N-(2-hydroxy-5-nuorophenyl|-N-f2-bromophenyll urea 
10 N-I2-Hydroxy-5-nuorophcnyl|-N*-(2-bromophcnyl| urea was prepared from 2-amino- 

6-nuoro phenol (254mg, 2.(X) mmol) according to the procedure in (General Method B. The 

product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 

(520mg,80%). *H NMR (CD,OD): 5 7.88 (d, IH), 7.79 (dd. IH). 7.57 (d, IH). 7.31 (L 

IH), 7.00 (I. IH). 6.76 (dd, IH), 6.57 (ddd,IH). 
15 : - 

E?^amplg 117 

Preparation of N-t2-hvdroxv-S>UinuommcthvlphgnvlNNM2-hmm onhenvn urea 

a) Prcparation of 2-amino-4- trilluoromethylphenol 

A mixture of 4-trifluoromethyI-2-nim)phenol( 1.0 g. 4.«mmol) and tin (11) chloride (5.4 
20 g, 24.2 mmol) in ethanoK 1 50mL) was heated at 80^ under argon. After 2 hours, the suning 

material had disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8). by additit)n of .solid NaOH. before being cxyactcd 

with ethyl aceuite. The organic pha.se was wa,shed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of the rc.sulting .solid on silica gel (4^^ MeOH/ 
25 CH2CI2) gave the desired producl(7()8 mg. 83 9 ). 'H NMR (CDiOD): 6 6.87 (s. IH). 6.HU 

(d. IH), 6.69 id, IH). 

b) Prcparaiion of N-(2-hydroxy-5-irinut>romcihylphcnyl|-N' |2-bromophcnyl| urea 

N-|2-hydroxy-5-uilluoromcihylphcnyl|-N'-|2-broniophcnyl| urea was prepared from 
2-amino-4-iril1ui)romethylphcnol (354mg. 2.(K) mmoh according! 10 the pnKedurc in Generul 
3t) Method B. The product was purified by precipitation irom methylene chloride/ 

hexanct lequiv./20ei|uiv.) and filiering. (490mg. 65^ ). *H NMR (CDiOD): 5 8.40 is. 1 H). 
7.94 (d. IH). 7.60 (d. IH), 7..\S (i. |H). 7.18 (d. IH). 7.03 tt. IH), 6.95 (d. IH». 

Exainpig 118 

35 Pronaration of N>l2-hvdroxvnhcnvll-N'-!2-hromonhcnvll urcn 

N-|2-hydroxyphenyl|-N-|2-bnimo phenyll urea was prepared fmm 2- amino-phenol 
(i41mg. 1.30 mmol) according to the pr(x:edurc in General Method B. The product was 
purified by precipitation from methylene chloride/ hexane(l/20) and filtering. (3(X)mg.7S^A ). 
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'H NMR (CD,OD): 5 8.05 (d. IH). 7.49 (d. IH). 7.25 (L 2H). 6.96 (,. IH). 6.90 (t 2H) 
6.6X(i. IHJ. 

Example I IQ 

Prepiiraiion of N-Hrans-VMYri 2-hvrtroxv niw>nvii.NM?.hm.^,^phpnYH iirr n 
a)Pfcpanuion of tTan.<:-6-.styr]-2-niiropheno) 

Tran.s-2-siyrlphcnol (500 mg. 2.55 mmo!) was dissolved in racihylenc chh)ride(40mL) 
followed by ihe addition of .sodium nitiaie (240 mg. 2.81mmoI). The addition of .sulfuric acid 
(3 mL of 3M) was Ujcn made, followed by addiUon of a caialyuc amount of sodium niiriic. 
TUc mixture was allowed lo .stir. After 24 hours, the reaction mixuiie was diluted with 
methylene chloride and extracted with water. Tlie organic layer was dried over MgSOa and 
fUtercd. nte solvent was evaporated and chromatography of the resulung solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (200 mg. 36 %). 'h NMR (CD3CCX:do 5 
8.05 (d. IH). 7.90 (d, 2H).7.65-7.20 (ro.7H).7.00 (t.lH). 
1 5 b)Preparation of tran.s-6-styrl-2-aminophenol 

A mixture of trans-6-.styrI.2-nitrDphenol (200 mg. 0.83 mmol) and Un (II) chloride 
(560 mg, 2.6() mmol) in ethanoI(50mL) was heated at 80^ under aigon. After 2 houre, the 
starting material has disappeared and the soluuon was aUowed to cool down and then poiued 
into ,cc. The pH is made .slighUy basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed wiUi brine, dried over MgSO^ and 
filtered. The .solvent was evaporated and chn)matography of the resulting solid on silica gel 

McOH/CH;CI:) gave the desired product (50 mg. 29 S? ). 'h NMR (CD,OD): 5 7 51 (m 
.3H». 7.29 (m. .3H).7.I I (i. IH). 7.(K) (m. 2H). 6.69 (m. 2H). 
ciPrcparation of N-|lran.s-3..styrI.2-hydroxyphcnyl|-N-|2-bn.mophenyl| urea 

N-|iran.s-3-.styrl-2.hydroxyphenylI-NW2.bmmophenyl| urea was prepared from iran.s- 
6-siyrl-2.ammophcnol (35mg. 0. 17 mmol) aca>rding to the pitKedurc in General Method B. 
The priHluci WAS purified by precipitation from methylene chloride/ hcxanc( 1/20) and lllterini! 
(36me. 53',7 ). H NMR rCD,OD): 57.97 (d. IH). 7.62-7.48 (m. 4H). 7.45-7.26 ,m. 5H) ' 
7.25 It. IH). 7.15 (d. IH). 7.01 (t. IH). 6.88 (t 2H). 



20 



25 



30 



.35 



Example l^l) 

PrCPitrmjon 01 N-i:-hvdr0XV-\4-dichlnmph.»nYf|- N '-l^mPthMVYp |,^pyH 

N-|2-hydroxy-3.4-dichlorophenyI|-N'-|2-meth.ixyphenvl) uica was prepared Irom ^- 
amin..-5.6-dichl.m»phen,>l (X()mg. 0.50 mmol. example X2b) according to the pnKcdure .n 
General Method B. The pnKluci was purified by precipitation from meihvlene chloride/ 
hexanc( 1/20) and filtering. (I25mg.77«). 'H NMR (CDtOD): 5 8.02 (d. lH).7.79fd. IH). 
7.(15-6.86 »m. 4Hi. 3.92 (.s. 3H). 
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Examnle 121 

Prcnaralion of N-l2>hvdmxv-3.4-dichloronhenvn>N*>l4-meihnx yphcnvn urea 

N-|2-hydroxy-3,4-dichlorophenyl)-N'-14-methoxyphenyl| urea was prepared from 2- 
5 ainino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according lo ihc procedure in 
General Method B. The produci was purified by precipiiaiion from methylene chloride/ 
hcxanc(lcquiv72(yequiv.)andfiliering. (120mg, 74%). *H NMR (CDiOD): 8 7.89 (d, IHK 
7.35 (d, 2H), 6.99 (d. IH), 6.90 (dd, 2H). 3.80 (s, 3H), 

10 Example 122 

PreparaUon of N-t2>hvdrDxv-3.4-dichloroDhenvll-N^f3-trinunromPihvlphgnvll urea 

N-[2-hydroxy-3*4-dichlorophenyl]-N*-(3-trifluoromethylphenyl) urea was prepared 

from 2-amino-S,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane{lequiv720equiv.) and filtering. (130mg, 71%). *H NMR (CDiOD): 5 7.96 

(d. 2H). 7.60 (d, IH). 7.48 (l. IH). 7.30 (d, IH), 7.00 (d. IH). 

E^tample 12? 

Pronaration of N-f2-hvdroxv-3.4-dichloronhenvlVNM2-nhenvlnhgnvH xire^ 
20 N-I2-hydroxy-3.4-dichlorophenyl]-N'-[2-phenylphenyl] urea was prepared from 2 

ammo-S.6-dich]orophcnol (80mg, 0.S0 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv720cquiv.) and filtering. (1 lOmg, 59% ). 'h NMR (CDiOD): 5 7.77 (d. IH). 
7.73 Id, IH), 7.53-7.14 (m, 8H). 6.95 (d. IH). 

25 

Example 124 

Prenaration of N-l2-hvdroxv-3.4>dichloronhcnvlNN'-t2.3-dichlomnhcnvn urL-a 

N-|2-Hydroxy-3.4-dichlorophenyI)-N'-[2,3-dichlorophenyl| urea was prepared from 
2-amino-5.6-dichlon)phcnol (80mg. 0.50 mmol, example 82b) according to the priKcdurc in 
M) General Method B. The product was purified by precipitation from methylene chloride/ 

hexanc(lequiv./20equiv.) and filtering. (I.30mg. 719f ). 'H NMR (CDiOD): 68.06(dd. IH). 
7.91 Id. IH). 7.25 (m. 2H), 7.00 (d. IH). 

Examnle 125 

35 Prcpaniiion of N^I2-hvdroxv-4-isonropvlnhenvlNN^r 3-trifluoromcthvlphcnvll urea 
a)Preparaiion of 2-niUt)-5-isopropylphenoI 

3-isopropYlphenol (3.()()g. 22 mmol) was dissolved in methylene chloride(40ml) 
followed by the addition of sodium nitrate (2.06g. 24mmol). The addition of sulfuric acid 
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(25inU3M) is then made, followed by addtUon of acaialytic amount of sodium nitrite The 
mixture was allowed to stir. After 24 h, the rcacUon mixuire is diluted with methylene chloride 
and extracted with water. TTie organic layer is dried over MgSO. and llltered. Iht solvent wa.s 
evaporated and chromatography of the resulting st.lid on siUca gel (4*MeOH/ CH,CI,) gave 
the desired product(I.09g. 27%). 'H NMR (CD3C0CD,): 57.95 (d.lH), 7.62 (d IH) 7 M 
(d. IH). 2.95 (m. IH). 1.24 (d. 6H). 

b) Preparation of 2-amino-5-isopropylphenol 

To a soluuon of 2-nitro-5-isopropylphenol(Ig. 6.4 ramol) in mcthanoJ(5() mL) wa.s 
added 10% Pd/C (100 mg). The mixture was flushed wiU, aigon. then hydrogen wa.«; bubbled 
through the soluUon for 10 niin. and a hydrogen aun«;phere was mamiaincd at balloon 
pressure overnight. The mixture was filtered through ceUte and Uic celiic was washed with 

.TJ^"^"^ ^""^"^ chromatography of the resulung solid on silica gel 

(5%MeOH/ CH2CI2) gave the desired product(775 mg. 93 « ). 'h NMR (CD,OD): 56 71- 
6.44 (m, 3H). 2.73 (ra. IH). 1.20 (d, 6H). 

c) PreparaUon of N-(2-hydroxy-4-isopropylphenylI-N'-|3-trifluoromcthylphenylJ urea 

N-[2-hydroxy-4-isopropylphenylJ-N -[3.trinuoromeihylphenylI urea was prepared 
from 2-amino-5-isopropylphenol (75mg. 0.50 mmol) according to die pixiceduie in General 
MeUiod B. The product was purified by precipitauon from mediylene chloride/ 
hexane(lequiv720equiv.) and filtering. (I4()mg. 83%). 'h NMR (CD,OD)- 6 7 9 l(d ''H) 
7.62 (d. IH). 7.47 (l. IH). 7.39 (d. IH), 6.75 (s. IH). 6.72 (d. IH). 2.80 (m. IH). 1.21 (d. 
6H). 

Example | 2f« 

Prenaraiifin of N-l2-hvdn>xv-3-nanhihvii-N'.[7 ^-^ i ichi»H.pt n.nYn nrrn 

N-|2-hydroxy-3-naphthyll.N--|2..Vdichlorophenyl| urea was prepared from 3-amn,.. 
2.naphthol ( 1 60mg. I m mmol) acairding to the pnKedure in General Method B The 
product was purified by precipitauon Imm methylene chloride/ hc.xane( Icquiv720equiv . and 
filtering. (285mg.82<^). 'H NMR (CD,OD): 5 8.48 (... IH). 8.10 (d. IH). 7 6K (d IH, 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 (d. IH). 



Example 177 

PrePiWt i onofN-r-l(23-Pirhlon>ih.rn.s.vnu„i.nn...^l T'' M p hr'nvii.v.n.hp . ^ 
a)PreparaUonof|2-|(2.3-Dichlorothien-.5.y|)|.sulfonylaminoaniline| 

The UUc comptiund was prepared according to General Method C asmg 2.3- 
dichlorothiophenc-5-sulfonyl chloride (( I cq). The product was purified by illsh 
chromatography on .siUca gel (ediyl acctaiefltexanc 2(V80.methylene chloride.meihanol 9(VI0. 
( 1.25 g. 39 % ). El-MS m/z 32 1 (M-H) 
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b)Preparauon of N-|2-|(2,3-Dichloroihicn-5-yI)lsuIfonylaniin(i|phcnyl |-N*-(2- 
bromophenyDurea 

The tide compound was prepared from |2-((2.3-dichloroihicn-5- 
yOJsulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophenyl)is(Kyanatc (768 mg, 3.9 
S namol) according to General McUiod B. The product was purified by Hash chromaiography on 
silica gel (eihyl acciaie:hexane 3(^70) (272 mg. 1 3 %) EI-MS m/y. 520 (M-H) 

Example 12^ 

Prepafiition of N-l2-lf3.S-Bistrinuoromethvlohenvnsuironvlamim>lnhcnvn>N-^n- 
10 hromophenvnurea 

a) Preparaiion of 1 2-(3,5'Bistriiluoromethylphenyl)sulfony lamtnoanilinc | 

The title compound was prepared according to General Method C using 3«S- 
(bistiifluoromethyl)phenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediamine (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
1 5 chloridermethanol 95^5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-[(3^-Bistrifluoromethylphenyl)sulfonylamino|phenyl)-N'-(2- 
bromophenyDurea 

The title compound was prepared from [2-(3,5-bisuinuorumcihylphenyl) 
sulfonylaminoaniline (591 mg. 1.5 mmol) and 2-bromophcnylisocyanaic (305 mg. L5 mmol) 
20 according to General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetate: hexanc 30/70) (10 mg. I %).EI-MS m/z 580 (M-H) 

Example 12^ 

Pn>paminnnt'N42-t(2>Benzvn.sulfonvlaminnl-f5.trinucmimLM^ 

25 bmmnphenvnurea 

a)Preparation of |(4-Bcnzylsulfonylamino)-(3 -niU'o)-bcn/.ouit1uondc| 

4-Amino-3-nitro-bcnzotri!luoridc (1.0 g. 4.85 mmoh was mixed m DMF and tho 
reaction mixture was cooled to (rc. Sodium hydride ( 1 75 mu. mmol ) wa.*i added lo the 
cold mixture and alhwed to mix fi^r ten minutes ( a deep red cdIof was noted). 

30 Toluencsulfony! chloride (925 mg, 4.K5 mmol) wa.s added i reaciion cdIof changed u» yellow ) 
and ihe reaction was mixed lor .sixteen hours at room temperature The reaction was quenched 
in NH4CI and cxtracu:d with ethyl acetaicihcxane ( 1:1). The produci was purified by Hash 
chromatography on silica gel { ethyl accuiicrhcxane 30/70i (X7S mg. 52 ) El-MS m// 359 (M- 
H)-. 

35 b)Preparauon of l(4-BcnzyLsulfimylan)ino)-(3-amino)-ben/oirinuoride | 

|(4-Benzylsulfonylamino)-(3-niU'0)-benzotrinuoride (230 mg. 064 mmt)h was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon ( 15 mg ) was added under an 
argon stream. The reaction mixture wus placed on a Parr shaker ( 55 psi. H2) for several 
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hours. The icaction mixture was filtered thn>ugh CeJiic to give the title compound (2 1(» mg 
99%) EI-MS m/z 329 (M-H) . 

c)PrcparaUonolN.I2-((2-Bcn/.yI)suironylamino|-(5.lrinuon)mcihyI)phcnyl|-N'.(2- 
bromophcnyOurea 

The tide compound was prepared from l(4-benzylsulfonylamino).(3-amino)- 
benzoirilluoridc (2\0 mg. 0.64 mmol) and 2-bromophcnyIi.socyanate f 126 mg. 0.64 mmol) 
according to the pnKcdurc in General Method B. The product wa.s purified by flash 
chnjmatography on sUica gel (cUiyl acetawrhcxanc 3(^70) (70 mg. 21*) EI-MS m/z 526 (M- 
H) 

Examnlfr no 

Prenaraiion of N-f2-l2-n-Nitmnh,>nvn.«.ifnnvi,n,in,^IP^.^nvi i.n .o.hrT . n^ ^ p,, p n yf^„ ^ „ 

a) Preparaiion of |2-((3-Nitrophenyl)sulfonylamino)anilincl 

The tide compound was prepared according to General Method C Usihg 3^ 
nitrobenzenesullonyl chloride (I eq). The product wa.s purified by Hash chromatogiphy on 
silica gel (methylene chloride:meUianoI 96/4).(|.07 g. 37 *) EI-MS m/z 294 (M+H)* 

b) PrcparauonofN-|2-[(3-Niirophcnyl)sulfonylaminoJphenylj:N'-(2-bromophenyI)uica 

•Hie title compound was prepared from |2-(3-niirophenyl).sulfonyhmiinoanilineI (590 
rag. 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according to die 
procedure in General Method B. TTk: product was purified by flash chromatography on .silica 
gel (ethyl acetaterhexanc 3(V7«) (mi mg. 40*). EI-MS m/z 489 (M-H) 

ExamplP ni 

Prenaraiion ^•-^?-l^(4-Ph^rn1^^YnhftnYl)sltlfonvlamin.,lnhrnvll.^?^./'>■^r1Tm1Th^^ v lr i irr n 

a) Prcparaii(>n ot |2-((4-Phcnoxyphcnyl).sulfonylamino)anilinc| 

The uilc compound was prepared according to General Method C u.sing 4- 
phcnoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and o-phcnylcnediamine (3(H) mg. 2.77 
mmol). The reaction mixture was partitioned between waicr (2(M) ml) and tolucnc:mcdiylcnc 
chloride ( 1 .3). The organic phase collected and U>c mcUiylenc chloride evaporated leaving die 
toluene. Hexanc added and die product prccipauiicd from solution. (317 mg. 14 ) EI-MS 
m/z.34l(M+Hr 

b) Pfcparationof.V|2-|(4.Phenoxyphcnyl»sullonylaniino|phonyl|-N-(2-bromophcny^ 

The title compound was prepared from |2-(4-phcnoxyphcnyl)sulfonyl 
aminoanilinc (276 mg. 0.8 mmol) and 2-(bromophenyI)i.siKyanatc (161 mg.0.8 mmol) 
according to the proccdurcd in General McUiod B. The product was purified by flash 
chromau)graphy im silica gel (eUiyl acctate:hexane 3(1/70) (240 mg, 55 EI-MS m/z S36 (M- 
H) 
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Example 132 

Prgparaiion of N412-f IS^- l(KCamphonsiilRfflvlaminolphenvll-N^f2-hmmophenvn^^ 
alPrcparaiion or 2-((IS)-10-Cainphorsulfonylamino)anUine 

S The title compound was prepared according to General Method C using ( I S)(+)- 1 0- 

Camphorsullonyl chloride (1.16 g, 4.6 mmol) and o-phenylencdiaminc (50() mg. 4.6 mmoi). 
The reaction mixuire was partitioned hetween water (200 n^I) and toIuenc:meihylenc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hexanc was added and solid precipitated from solution. ( 1 30 mg. 9%) El-MS m/z 

M) 323 (M+Hr 

h)Preparatiun of N-[|2-( 1 S)- 10-Camphorsulfonylamino]phenyl]-N*-(2-bromophenyl )urea 

The title compound was prepared from |2-(lS)-IO-camphorsulfonylamino]aniline (130 
mg. 0.4 mmol) and 2-(bromophenynisocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chlorideihexane. (2CK) mg, 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Pmparaiion of N-H2-( 1 RM()>Camnhorsulfonvlaminolphenvll-lsr>(2>hrnmophcnvnurea 

a) Prcparalion of 2-((lR)-iO-CamphorsuIfonylamino)aniline 

20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

camphorsulfonyl chloride ( 1. 16 g. 4.6 mmol) and o-phenylenediaminc (5(X) mg. 4.6 mmol). 
The reaction mixture was partitioned between wau^r (2(X) mL) and toluene:methylene 
chloridet 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the U)luenc. Hcxane was added and the product prccipiuited from solution. (563 mg. 38f^ ). 

25 EI-MS m/z 323 (M+H)* 

b) Prcparaiion of N-| 1 2-( 1 Rl- 1 0-Camphorsulfonylamino|phenyl l-N -(2-hromophcnyl )urea 

The tide compound was prepared Imm | l-{IR)- lO-camphorsuhonylaminoanilincI (563 
mg. 1.75 mmol) and 2-(bromophcnyr)isocyanaie (346 mg. 1.75 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on .silica 
30 gel (eihyl aceuurihexanc 30/70) (263 mg, 29 ) EI-MS m/z 5 1 8 (M-H ) 

Example \ M 

pR-paraiitm of N-l2-l2■(2^Ni^ro-(4-lrinuoromelhv^)phenvl)s ulfon\laminolnhenvl-N'■(2- 
b^nmophcnvhurca 

35 alPreparation of |2-|(2*NitroH4-uilluoromethyl)phenyl|sulfonylammo|anilinc 

The title compound was prepared according to General Method C u.sing 2-niU'0-4- 
(UilluoromethyDbcnzcnesulfonyl chloride ( I eq). The product was purilied by flash 
chmmatography on .silica gel i methylene chloride:mcthanol 96/4) (875 mg. 25 ^ ) EI-MS 
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m//. 362 (M-i-H)* 

b).PrcparaiionofN-|2H2-(2-Niin>-(4-irinuoromeU)yl)phcnyl)suIfonylamino|phenyI-N-(2- 
hmmophcnyDurea 

The title compiiund was prepared from I2-|(2-nitroH4-trinuoromcthyi) 
5 phenyl IsuifonylaminolanUine 040 mg. 2. 1 mmol) and 2-(bromophcnyl)isocyanate (406 mg. 
2. 1 mmol) according to General Method B. The product was purified by llash 
chromatography on silica gel (ethyl aceute:hcxane 3(y70). The product was further purified by 
rccrystallizaiion in eihyl acciaterhexane. (320 mg, 28 *) EI-MS m/z 557 (M-H)" 

Example 135 

10 Pienaraiion of N-f2-hvdm xv-4-azidonhenvh-N-r2-iodophenvhtirp.a 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyr)uiea 

To a soluuon of N-(2-hydroxy-4.nitrophenyl)-N'-(2-iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin diloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperauire. The reaction mixture wa.s 
1 5 basified to pH 8 with aq. NaHCXX, then extracted with ethyl acetate (3x). The organic extiacu 
were combined, dried over MgSQ*. filtered and concentrated under reduced pressure to give 
product (180 mg. 89%). EI-MS ra/z 370 (M+H)* 

b) Preparation of N-(2-hydroxy-4-azidophenyl)^N'-(2-iodophenyl)uiea 

The N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophcny l)urca(77 mg. 0.2 1 mmol ) was 
20 added to HCl/HjO (0.2 1 mUO.42 mL), and cooled to b"C. Sodium nitrate (14.5 mg. 0.21 
mmol) was added to the reaction mixture. The reaction mixture was stirred at (fC for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed 

10 nwm temperauire. The reaction mixture was .stinrcd at mom temperature Ibr 18 hours. Then 

11 was extracted with three times by ethyl acetate. The organic exuacis were combined, dried 
25 liver MgS04. filtered and concenuated under reduced pres.surc and chnimatography of Uic 

Insulting solid on silica gel (hcxanc : ediyi accutc: 5: i ) gave product (20 mg. 249f ). EI-MS m// 
miM+HY. 

Example 136 

30 Preparation ol N-(2-hvdroxv-3-azidophenvl)-N'-f2-hromophenyl)^TPq 

Preparation of N-(2-hydroxy-3-aminophenyI)-N'-(2-bromophcnyl)urca 

To a .solution of N-(2-hydroxy-3-nitrophcnyl)-N'-(2-bromophcnyl»urca (?m) mg. l).>iy 
mmoh in ethanol (20 mL). Tin chloride (9.58 mg. 4.25 mmol) was added. The reaction mixiuri- 
wa.s stirred ai rcllux l»ir 16 hours then ciMiIed m room temperature. The reaction mixture wa.s 
35 bajiified to pH 8 widi aq. NaHCQ, then extracted with eUiyl acetate (3x). The organic extracts 
were combined, dried over MgS04. filtered and concentrated under reduced pressure to give 
product (274 mg. 99»). EI-MS m/z 323 (M+H)'. 
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b) Prcparaiion of N(2-hydroxy-3-azidophcnyl)-N-(2-bn>mophcnyl)urca 

The N-(2-hydn)xy-3-aminophcnyl)-N*-(2-bromophenyl)urca{274 mg, 0.85 mm.)l» was 
added 10 HCimjO (0.85 mL/1.7 mL). cooled lo 0"C. Sodium niiraic (58.6 rag. 0.85 mmol) 
was added lo the reacUon mixuire. TTk rcacUon mixuire was sUmsd ai 0"C for 30 minuicv 

5 Sodium azidc (55 mg. 0.85 mmol) was added lo reaction mixuire and ii wa.«i wairoed U) mom 
temperature. The reaction mixture was stirred at worn temperature for 18 hours then it was 
exuacted with three limes with ethyl aceuite. The organic exuacLs were ciMnbined. dried over 
MgS04, filtered and concentrated under reduced pressure and chrtjmaiography of the rcsulung 
solid on silica gel (hexane : ethyl aceuue: 5:1) gave product (2 10 mg. 7 1 S^). EI-MS m/z 349 

10 (M+H)-. 

Examnlft 117 

PreParalion of N-f2-hvdrPXV-3-cvanonhenvH.N'-l7.nr., .thoxvnhpnvll nmp. 

N-(2-hydroxy-3-cyanophenyll-N-|2-meihoxyphenyl| urea was prepared from 2- 
1 5 amino-6-cyanophenol ( 1 34mg. 1 .00 mmol) according to (he procedure in General Method B. 
The product was purified by precipitation from meUiylene chloride/ hexane( lcquivy2(Jcquiv.) 
and filtering. (230 mg, 81%). 'h NMR (CD,OD): 5 8.06 (d. IH). 7.79 (d. IH), 7.49-7.35 
(m. 2H). 7.05-6,87 (m, 3H), 3.95 (s. 3H). 

20 Examnle 138 

Preparaiion of N-l2-hvdroxv-3-cvanonhenvH-N--i-^.tri nuommpihviphPnv»^ .^n -ft 

N-I2-hydroxy-3-cyanophenyl)-N -|3-u-inuoromethylphenyl| urea was prepared fn.m 
2-amino-6-cyanophenol (134mg, 1.00 mmol, example 83a) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (280mg.87%). 'H NMR (CD,OD): 58.IO(d. IHi. 
7.96 (s. IH). 7..54 (d. IH). 7.55-7.25 (m. 3H). 7.01 (l. IH). 



2S 



Examnle 139 

Prenaraiion of N-l2-hvdroxv-3.cvanophpnvll-N"-l7-ph pnvlnhgnvll iir.M 

N-I2-hydroxy-3 -cyanophenyl|-N'-|2-phenylphenyl| urea wa.s prepared from 2-umino- 
A-cyanophcnol ( l.^mg. l.(K) mmol. example 83a) according lo the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lcquivy20cquiv.) and filtering. (270mg, 82%). 'h NMR (CD^OD): 57.KI (d. IHi. 
7.75 td. IH). 7..56-7.15 tra. 9H). 6.91 (i. IH). 



Examnle 140 

Prenaration of N-l2-hvdr0XV-3-cvanftnhenvll.N -.r2.3.dichlnmphPnvll nr.^;. 
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N-|2-hydroxy-3-cyanophenyl|-N -|2.3 dichlorophcnyll urea was prcparcd irom 2- 
amino-6-cyanophciiul (i34mg. I.(K) mmol. example 83a) according m ihe pniccduic in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequivy20equiv.) and filtering. (3{H)mg.939f). 'h NMR (CD,OD): 5X.1 1 (d. IH). 
5 8.01 (d. IH). 7.33-7.25 (m. 3H). 7.0() (i, IH). 

Example HI 

Prenaraiion of N-l2-hvdroxv-4-i5;nnrnpvlphpnvll-N-f2.3.rii chlon>nhf>nyp nn;^ N.|2. 
hydroxy-4-isopropyIphenyIl-N*-f2.3-dichlorophenyl| urea was prcparcd from 2-amino-5- 
1 0 isopropylphenol ( 1 50 mg. 1 .00 mmol. example 1 28a) according lo the priKcdure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(Iequiv720equiv.) and filtering (285rag. 84%). 'h NMR (CD,0D): 5 8.05 (d. 2H). 
7.77 (s. IH), 7.26 (m. 2H), 6.88 (m. 2H). 2.82 (ra. IH), 1.25 (d. 6H). 

>5 Example 142 

Preparation Pf N-f2-hV(1rOXV-4-i.SOnronvlnhftnvn-N'-f2.ghl..m.5.trini..>mmi.ih» |nhenvH nn^:. 
N-f2-hydroxy-4-isopropylphenyl|-N--I2-chloro-5-irinuiMromcUiylphenyll urcawajj 

prepared from 2-amino-5-isopropyIphenol (I50mg. 1.0(» mmol. example 128a) according ui 

the procedure in General Method B. The product was purified by prccipitaUon from methylene 
20 chloride/ hexane{lequivy20equiv.) and filtering. (275mg. 82%). 'h NMR (CD,OD): 5 8.50 

(s. IH). 7.70 (.s. IH), 7.51 (d. IH). 7.22 (d. IH). 6.70 (m. 2H). 6.62 (dd. IH). 2.76 (m. 

(IH). 1.16 (d.6H). 

ExamnlP 14^ 

Preparation of N-l2-hvdroxv.3.nhenvlnhi.nv11.M M2,3.riirhl.in>ph.»nyll 
a)Preparauon of 2-nitro-6-phenylphenol 

2-phenylphcnol fS.OOg. I7.6mmor) was dis.si>lvcd in methylene chloridc(4()ml i 
followed by the addition of s«>dium nitrate ( 1 .6i>g. 1 y.4mmol i The addition of .sulfuric acid 
(25ml/ 3M» was then made, followed by addition ol a caialyiic amoiini ol sodium nnriu- Tho 

.^O mixture was allowed lo siir. Alicr 24 hrs. ihc rcaciion mixiure was diluted with mcthyleiK- 
chloride and exuacicd wiUi water. The organic layer was dned tn or McSOj and lllicreil Tlu- 
.solvent was evaporated and chromatography of the rcsultinc .solid on silica iiel (4'.? MeOH/ 
CH2CI2) gave the desired produci(9(MI mg. 24%). 'h NMR (CD.^COCD,»: 5 K IM <d.lll.. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (I. 2H). 7.45 (t. IH). 7.22 Ji. IHi 

35 b)PTcparation of 2-amino-6-phenylphenul 

To a .soluuon of 2-niuro-6-phenylphenoU9(K) mg. 4.2mmol» in methanolf50ml) was 
added 10% Pd/C ( l(K) mg). The mixture was Hushed widi argon, then hydrogen was bubbled 
through the .solution for 10 min. and a hydrogen atmosphere wus maintained at balliMtn 
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pressure ovemighL The mixiurc was Hltcrcd through ccliic and the ccliie was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave ihc desired product(7(M) mg. 90 'iJ ). 'H NMR (CDiOD): 5 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 
5 c)Prcparaiion of N-(2-hydn>xy-3-phcnylphenyl|-N'.I2,3-dichlorophenyI) urea. 

N-|2-hydroxy-3-phenylphenyl|-N -|2.3-dichlorophcnyl| urea was prepared Irom 2- 
amino-6-phenylphenol {92.5mg, 0.50 mmol) according to the procedure in General Mediod B. 
The product was purified by precipitation Irom methylene chloride/ hcxanc( Icqui v./20cquiv.) 
and filtering. (I50mg,81?f ). 'h NMR (CD^OD): 6 8.06 (d, I H).7.65 (d. IH). 7.54 (d, 

10 2HU.40 {t. 2H), 7.32 (d, IH) 7.22 (m, 2H). 7.04-6.88 

Preparation of N-(2-hydroxy-3-phcnyIphenylI.N-I2.3-dichlorophenyl) urea 
b)N-[2-hydroxy-3-phenylphenyl|-N -|23-dichlorophenyl] urea was prepared from 2- amini)- 
6-phenyIphenol (92.Smg, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane(lcquiv720equiv.)and 

15 filtering. (150 mg, 81%). 'H NMR (GD,OD): 6 8.06 (d, IH)J.65 (d, IH). 7.54 (d, - 
2H).7.40 (U 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Examnle 144 

Prcparaiion of N-r2-hvdroxv-5-nitronhcnvH-N'>f2-mgth»xv phenvll urea 
20 N-(2-hydroxy-5-nitrophenyll-N -|2-meihoxyphcnyl| urea was prepared from 2-amino- 

4-nitrophenol ( 154 mg, 1.00 mmol) according to the pr(Kcdurc in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( Icquiv720equiv.) and 
filtering. (270 mg, 899) 'H NMR (CD,OD): 5 9.10 (s. IH). K.IO<d. IH).7.R5(d. IH). 
7.08 6.88 (m, 4H). 3.96 (s. 3H). 

25 

Example <4,^ 

Prenaraiion of N-r2-hvdroxv>5-nitronhcnvl1-N'W3>trinuornmi nhvlnhenvn urra 

N-I2-hydroxy-5-nitrophcnyl|-N*-|34rinuoromcihylphenyl| urca was prepared Irom 2- 
amino-4-mirophenol (154 mj:. I.<N) mmol) accordmji lo the prcKcdurc in General Method B 
30 The produci was purified by precipitation from methylene chloride/ hcxanc( lcquiv./20cqui\ .) 
and filtering. (290 mg. 85'^ ). *H NMR (CD.OD): 5 9.12 <.s. IH).7.X9(d. IHK7.6X(d. 
IH). 7.55 (m. 2H). 7.45 <d. IHK 7.IKI <d. IH). 



Example 146 

35 Preparation of N I2-hvdroxv-5-mtrophcnvll>N'-l2-nhi;nvlp henvll urea 

N*|2-hydroxy-5-niurophenyli-N'-|2-phenylphenyl| urea was prepared from 2-amino-4- 
nitrophenol (154 mg. I,(M) mmol) according to die procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20equiv.) and 
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niiering. (285 mg. 819). 'h NMR (CD,0D): 8 H.W (s. IH). 7.86 (d. IH) 7 SK-7 
9H). 6.95 (d. IH). 



Examplft 147 
invH.N'.t7 

N-|2-hydn>xy-.5-nim)phcnyII-N'.|2.3-dichlorophenyll uiea was prepared from 
am.no-4-n.uophenol (154 mg. l .(K, mmol) accorting to the procedure in CencnU MeU,od B 
The product was purified by precipitaUon from methylene chloride/ hexane( Iequiv720equiv ) 
andlUtenng. (29() mg. 85*). 'h NMR(CD,OD):6 9.11 (s, lH).8.l7(d,7H) 787^d 
10 IH).7..^4(m.2H).6.95 (d. IH). 

Example 14P 

Prep a raiinn of N-f?-hvrimifv 5 n,hvk„ifnn.. pK. ny„ p ,.Hi.h.nr.r ., pp y|, „rp„ 
N^2-hyd,«xy-.S-ethylsul^^^^^^^ 

••«>'n'nol)acconIingto.heprocedureinGeneral 
Method B. The product was purified by precipiiaUon from methylene chloride/ 

hexane(lequ.vy20equiv.) and filtering. (3I0mg.84%). 'H NMR (Cb,OD): 6 8 65 (s IH) 
8.18 (d. IH). 7.45 (d. IH), 7.26 (m. 2H). 7.00 (d, IH). 3.33 (q. 2H). 1.24 (t. 3H). ' 

20 following compound.^ of Fonriula (I) may be prepared in accoidance with the examples 
and .schemes as described above: 

Example 149 : N-|2-(2-AminiH4-.rinuon>methyl) phenyl) .sulfonylammoj phenylj- N.(^. 
bromophenyDurca EI-MS ra/z 527 (M-H). 

25 ^H'mmIhI''''"*"'"'""'^^^^^^^^^ "^""^ ""-y" "-^«-M.S 

The following compounds of Fom,ula (0 may be prepared in accordance uith the 
examples and .scheme.s as described above, or may also be pureha.scd commercially Imm well 
rccogn,/ed sources. F.,r iasiance from Aldrich Chemical Company: 
30 N-(2-Hydroxy-4-nilrophenyl)-N-phcnylurca 

For iasiancc. from the Alfred Badcr Collcciion of Aldrich Chemical: 

I-(2-Carboxyphcnyl)-.1-(3-nuorophcnyl)urca 

l-(2.CarboxyphcnyI)-.V(.i-chh>mphcnvl)urea 

35 

Av^lable from Gallanl Schlestnger Company and/.>r the S.gma Aldrich Libran^ of Rare 
Compounds: 
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l-(2-Carbt)xyphenyl)-3-(4-chlorophenyI)urca 

1 - (p-Anisyl)-3-(2-carbt>xy phenyl )urea 
Available from Gallard Schlisingcr Company : 

2- (3,4-Dichlorophenylcarbi)nyldiiniino)-5-lrifluoron[icihylbcnzoic acid 
5 2-(4-Chlorophenylcaitonylduniino)-S-Uifluoron)ethylbenzuicacid 

N-Phenyl-N'-(2-carboxyphcnyI)uiea 

Fmm Maybridge Chemical Company. Cambridge England: 
1 . 1 '-(4-Methylr2-phenylene)bis(3-iolyl)]thiourea 
H) N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phenylurca 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by iheir respective citations in Chemical 
Abstracts: 

15 I -(m-Anisyl)-3-(2-carboxyphneyl)utea; 
U(o-Anisyl)-3-(2-carboxyphenyl)urea ; 
l-(2-CarboxyphenyI)-3-(3.4-dichIorophenyl)urca: 
l-(2-CarboxyphenyI)-3-(2,4-dichlorophenyl)urea; 

20 METHOD OF TREATMENT 

The compounds of Formula (I), (Ia)/(II) and (HI), or a pharmaceuiically acceptable salt 
thereof can be used in the manulacturc of a medicament for the prophylactic or therapeutic 
u^eatment of any disease state in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 
25 limited u> monocytes and/or macrophages, or other chcmokines which bind to the IL-8 a or P 
receptor. aLso referred to as the type 1 or type II receptor. 

For purpo.ses herein, ihe compounds of Formula (I)« (la). (lb). (Ic). (II) and (III) all 
have the same dosages, and dosage formulatioas as that of Formula (I) an: u.sed 
inteahangeably. 

30 Atrordinglv. the present invention provides a method of treating a chcmokine mediated 

disease, wherein the chcmokine is tmc which binds to an IL-8 a or ^ receptor and which 
method comprises administering an effective amount ol a compound of Formula (I) or a 
pharmaccutically acceptable .salt thereof. In particular, the chcmokines ars IL-K. GROa. 
GROp.GROyor NAP-2. 

35 

The compounds of Formula (I) are administered in an amount sufficient to inhibit 
cytokine function, in particular IL-8.GROa. GROp. GROyor NAP-2 . such that they are 
biologically regulated down to normal levels of physiological function, or in some case to 
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subnormal levels, so as lo ameliorate the disease siaic. Abnomial levels of IL-8. GROou 
GROP. GROyor NAP-2 for instance in the coniexi of the present invention, constitute: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any ceU assoaaied IL-8. 
GROot. GROp. GROyor NAP-2 above normal physiological levels: or (iii)ihe presence of IL- 
8. GROa. GROp. GROyor NAP-2 above basal levels in cells or Ussues in which IL-8. 
GROo, GROp. GROy or NAP.2respectiveIy. is produced. 

There are many disease states in which excessive or umcgulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated disea.ses include 
psoriasis, atopic derraaUtis. arthritis, a.sihma. chronic obstructive pulmonary disea.sc. adult 
respiratory distress syndrome, innammatory bowel disease. Crohn's disease, ulcerative coliti.s. 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury. glomerulonephriUs. thrombosis, graft vs. host reaction, 
alzheimers disease, allograft lejections. malana. resiinosis. angiogenesis or undcsired 
I S hematopoietic stem cells release. 

TlMse diseases are primarily characterized by massive neutivphil infiltraUon. T-ccll 
infiltraUon. or neovascular growth, and are associated with increased IL-8, GROa, GROp, 
GROy or NAP-2 producUon which Ls lesponsible for the chemotaxis of neutrophils into the 
20 inflammatory siic or the directional growth of endothelial cells. In contrast to other 

inflammatory cytokines (IL- 1 . TNF. and IL-6). IL-8. GROa. GROp. GROy or NAP-2 has 
the unique propcny of promoting neutrophil chemotaxis. enzyme relea.sc including but not 
Umited to ela.sta.sc rclca.se as well as superoxide production and activation. The a-chcmokincs 
but particularly. GROa. GROp. GROyor NAP-2. woricing through the IL-K type I or II 

2.5 ns:eptorcanpromotctheneovascularizationofiumorsbypromoungthcdircctionalgrowihoi 
endothelial cells. Hicrcfoic. die inhibition of IL-8 induced chemotaxis or activation would lead 
10 a direct reduction in the neutrophil infiltratitm. 



35 



The compounds of Formula (1) arc admmKSicred in an amount sufficiem to inhibit IL-K. 
binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as cvidenccil 
by a reduction in neutrophil chemotaxis and activation. The di.scovcr>' that the compi>unds i.i 
Formula (I) arc inhibitors of IL-8 bindinj: is ba.scd upon the effects of ihc compounds oi 
Formulas (1) in the in vitro receptor binding a.s.says which arc described herein. The 
compounds i^f Fi.rmula (I) have been shown to be dual inhibitors of boUi recombinant lypc I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one recepu)r. 
preferably Type II. 
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As used herein, the term "IL-S mediated diseasse or disea.sc state** refers to any and all 
disease stales in which IL-8. GROa, GROp. GROyor NAP-2 plays a role, cither hy 
production of IL-8, GROa, GROp, GROy or NAP-2 themselves, or by IL-8. GROa GROp, 
GROy or NAP-2 causmg another monokine to be released, such as but not limited to IL-K IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted tn resptmse U) IL-K. would therefore be 
considered a disease stated mediated by IL-&. 

As used herein, the term "chemokine mediated disease or disease state** refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or p recepu)r plays a role, 
such as but not limited to GRO-cu GRO-P, GRO-y* or NAP-2. This would include a 
disease state in which, IL*8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 . IL-6 or TNF. A disease state 
in which, for instance, IL-1 is a major component, and whose production or action, is 
1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disease .suited 
mediated by IL-8. 

As used herein, the term **cytokinc** refers to any secreted polypeptide thai al fecLs the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 
20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such ixs 
natural killer cells, fibroblasts. ba.sophils, neuvophils. endothelial cells, brain astrocytes, bono 

2. ^ marrow stromal cells, epideral keratinocyies and B-lymphocyics. Lymphokines are generally 

referred to as being produced by lymphocyte cells. Examples of cytokines include, bui arc mti 
limited to, lntcrleukin-1 (IL-I), lntcrleukin-6 (IL-6), Intcrlcukin-8 (IL-X), Tumor Necrosis 
Facior-alpha (TNF-a) and Tumor Necrosis Factor beta fTNF-B). 

30 As used herein, the term ''chemokine*' refers to any .sccrcicd polypeptide thai al lecLs tlie 

functions of cells and is a molecule which modulates interactions between cells in the immune, 
inllammatorv' or hematopoietic rc.spon,se. similar u> the icm\ "cxnokinc" above. A chemokine is 
primarily secreted through cell iran.smembrdnes and causes chemotaxis and activation t>! 
specific white blood cells and leukiicytcs. neutrophils, monocytes, macrophages. T-celLs. B- 

3. > cells, endothelial cells and smwitb muscle cells. Examples oi chcmokincs include, hui arc not 

limited to. IL-8. GRO-a. GROp. GRO-r NAP-2. IP-I(». MlP-la. MIP-p. PF4. and MCP 
I. 2. and X 
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In wrder U) use a compound of F()nnula (I) or a phannaccuiically acceptable salt thereof 
in therapy, it will normally be I'ormulatcd into a pharmaceutical composition in aaordance with 
standard phaimaceuiical practice. This invention, therefore, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
5 phaimaceutically acceptable carrier or diluenL 

Compounds of Formula (I), pharmaccutically aa'cpiablc salts thereof and 
pharmaceutical compositions incorporaung such may conveniently be administered by any of 
the routes conventionally used for drug admmistraiion, for instance, orally, topically. 

10 parenierally or by inhalation. The compounds of Formula (I) may be administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Fomuila (1 ) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing. granulaUng and 

1 5 compressing or dissolving the ingredients as appropriate to the desired picparaiion. It will be 
appreciated thai the form and character of the pharmaccuUcally acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the ri>ute of 
adrainisuaiion and other well-known variables. The cafncr(s).must be "accepublc" in Uie 
sen.se of being compatible with die oUier ingredients of Uie formulation and nni deleterious u> 

20 die recipient diereof. 

The pharmaceutical carrier employed may be. for example, cither u .solid or liquid. 
Exemplary of soUd carriers arc lactose, tena alba, sucnvsc. ulc. gelatin, agar, pectin, acacia, 
magnesium .stearaie. stearic acid and die like. Excmplar> ol liquid carriers are- syrup, pcanui 
25 oil. olive oil. water and the like. Similariy. die carrier or diluent may include umc delay 

material well known to die aru .such as glyceryl moniKsicaraic or gl.vccr\ l disicaraic alone tn 
with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid earner i.s 
30 used, die preparation can be ubicicd. placed in a hard yclaiin cap.sule in powder or pellet form 
or in the fonm of a tfochc or lozenge. The amount ol solid carrier will \ ar\ widelv bui 
preferably will be from about 25mg. to about Ig. When a liquid carrier is u.sed. the preparaii.m 
will be in die form of a .syrup. cmuLsion. .sort gelatin capsule, .sterile inieciahle liquid such as an 
ampule or nonaqueous liquid suspension. 

35 

Compounds of Fonmula (D may be administered topically, diat is by nun -systemic 
administration. This includes die application of a compound of Fonnula (1) cvtemally to die 
epidermis or die buccal cavity and die insUllauon of .such a ct»mpound into die ear. eye and 
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nasc, such thai the compound docs not significantly enter the blood stream. In contrast, 
systemic adminisuratton refers to oral, intravenous, inuraperitoneal and intramu.scular 
administration. 

S Formulations suitable lor topical adminLstraiion include liquid or semi-liquid 

preparations suitable lor pencu^ation through the skin to ihe site of inflammation such as 
liniments, lotions, cream.s. oinunenus or pastes, and drops suitable for adminisu-ation to the 
eye. ear or nose. The active ingredient may comprise, for topical adminisu^tion, from 0.(K)1« 
to w/w, for instance from I* to 2* by weight of the Formulation. It may however 
1(1 comprise as much as l(W w/w but preferably will cqmpri.se less than 5* w/w, more 
preferably from 0. I* to 1% w/w of the Formulation. 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may aimprise a .sterile aqueotis solution optionally conuuning a 
15 bactericide and may be prepared by methods similar to those for the preparauon of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or aceuine. and/or a moisturizer such as glycemi or an oil 
such as castor oil or arachis oil. 

20 Creams, oinunenus or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in Tmcly-divided or powdered form, alone or in solution or .su.spension in an 
aqueoas or non-aqueous fluid, with the aid of .suiuble machinery, with a grea.sy or non-greasy 
base. The base may compri.sc hydrtKarbtms such as hard, soft or liquid paralTin. glycerol. 

25 beeswax, a metallic soap: u mucilage; an oil of natural origin such as almond, com. arachi.s. 
castor or olive oil: wool lai or its derivatives or a fauy acid .such as sicric or oleic acid together 
with an alcohol such as propylene glycol or a macrogc). The formulation may incorporate any 
suitable surface active agent such as an anionic, caiionic or non-ionic surfactant such as a 
.sorbitan ester or a polyoxyeihylcnc derivative ihcreol. Suspending agents such as natural 

30 gums, cellulo.se derivatives i)r inorganic materials such as silicaceous silicas, and other 
ingredients .such as lanolin, may al.so be included. 

Drops according to the prc.scni invention may compri.se sterile aqueous or oily solutions 
or suspensions and may be prepared by dis.si)lving the active ingredient in a suitable aqueous 
35 .solutitm of a bactericidal and/tir fungicidal agent and/or any other suitable prc.servative. and 
preferably including a surface active agent. The rasulting .solution may then be clarilied by 
llluiiiion. uansferred to a .suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9K- l(X) *^C. lor half an hour. Alternatively, the solution may be sterilized by 
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filiraiion and inmslem:d lo the coniainer by an aseptic technique. Examples of baciericidal and 
fungicidal agents suitable for inclusion in the drops are phcnylmercuric nitiaie or acetate 
mm%), benzalkonium chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable 
.solvents for the prcparauon of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 



Compound.s of formula (I) may be administered parcnterally. that is by intravenous, 
intramuscular, subcutaneous intranasal, intfarecial. inuavaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage foims for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be adminisuired by inhalation, 
that is by inuanasal and oral inhalation administration. Appropriate dosage fomis for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

For all methods of u.se disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 1 50 mg, 
administered one to four, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one of .skill in die art that the optimal quantity and spacing of individual dosages 
of a compound of Formula (I) or a pharmaceuiically acceptable salt thereof will be determined 
by the nature and extent of the condition being ueated. the form, route and site of 
admini.stration. and the particular patient being treated, and that such optimums can be 
dctemiincd by convcntitjnal techniques. It will al.so he appreciated by one ofjOdll in die an thai 
the iipiimal counic of ircaunenu i.e.. the number of do.se.s ol a compound of Formula (1) or a 
pharmaceutically aacpiabic .salt Uiereof given per day lor a defmed number of days, can be 
ascenaincd by iho.so .skilled in the an using conventional course of ircaunent determination 
tests. 



The invention will now be described by reference to the following biological exampl 
which arc merely illasirative and are not ui be con.strucd a.s a limiuition of the .scope of the 
prc.sent invention. 



les 



BIOLOfilPAl FXAMP^ F<; 

The IL-K. and Gro-a chemokmc inhibiuor>' effects of comp»mnds of die present 
invention were determined by die following in vitro asjay: 
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Receptor Binding Assays: 

i '25n iL-8 (human recombinani) was obuuncd from Amcrsham Corp.. Arlingion 
HeighK, IL, with specific activity 2WK) Ci/mrool. Grcwx was obtained from NEN- New 
England Nuclear. All other chemicals were of analyUcal grade. High levels of recombinani 
human IL-8 type a and p receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes. etaL Science. 1V91. 253, 1278). The Chinese ham.ster 
ovary membranes were homogenized according to a previously described protocol maour et 
al., J Biol Chem,, 249 pp 2195-2205 ( 1974)). Except that the homogcnizaUon buffer was 
changed to lOmM Tris-HCU ImM MgS04. 0.5mM EDTA (ethylene-diamineietra-aceiic add) 
ImMPMSF (a-toluenesulphonyl fluoride). 0.5 mg/L UupepUn. pH 7.5. Membrane protem 
concenirauon was detennined using Pierce Co. micro-assay kit using bovine serum albumin a.s 
a standard. /Ul assays weie performed m a9^weU micro plate format Each reaction mixture 
contains! 125] ,l.8 (0.25 nM) or »25iGro-oand0.5ng/mLof IL-8Raor I.Ong/mLof IL- 
m membranes in 20raM Bis-Trispropane and 0.4 mM Tris HCI buffers, pH 8.0. containing 
l.2mMMgSO4.0.1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a fimil 
concentration of between O.OlnM and 100 uM. Tlie assay was iniuaied by addiuon of I25i. 
IL-8. After 1 hour at room teraperauire die plate was harvested using a Tomtec 96-weU 
harvester onto a glass fiber filtemiai blocked widi I % polyediylenimineA).5% BSA and wa.shcd 
3 umes with 25 mM NaCI. 10 mM TrisHCl, I mM MgS04. 0.5 mM EDTA. 0.03 % CHAPS. 
pH 7.4. Tlje friier was then dried and counted on the Betaplate liquid scinullaiion counter. The 
iccombmant IL-S Rot, or Type 1, reccpuv is al.su referred to herein as the non-pcrmi.ssivc 

receptor and die recombinani IL-8 Rp. or Type IL receptor is referred to as the pcrmi.ss5ivc 
receptor. 



All of ihe exemplified compoundj! of Formulas (I) lo (III i noted heicm in the Svnihciic 
ChemisUA- Section, of Examples I to 1 5(> plu.s Uic additional purcha.scd compounds 
demonstrated an IC5() from about 45 to ab»)ui <| ng/mL in the pcmii.s.sivc models lor IL-X 
receptor inhibition. All of lhc.sc compi)und.s were also found u> be mhibiii,r.s ol Gru-a bindms: 
3n at about the .same level. The compound I -(2-Carbi)xyphenyl) 3-(4-chloro-2- 
methylphcnvDurca was found to be active at about 75 pg/mL. 

The following compounds, generally tciaed at levels of up U) 45 pg/mL were found i.. 
not demonsiTdtc levels of IL-8 receptor antagonism widiin the criteria .set fonh above at tho 
35 dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alphaaUpha-ninuon>-3-iolyl)-3-(2-(4-chIorophcnyl)diio|-5- 
chlorophenyl urea 
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I-(6.Chloro-aIpha,alpha,aJpha-irifluoro-3-tolyl)-3-(2-(4-chlorophenoxy)-5- 
chlorophenyljuiea 

l-(2-MeicaptophenyI)-3-plienyl-2-ihiourea 
l-(2-Hydroxyphenyl)-3-plienyl-2-ihioiiiea 
5 3.3'-(Carbonotbioyldiiinino)bis[4-hy(iroxybenzoic acid] 
m,m'-( 1 .3-thioureyIene)di(4-hydn)xybenzoic acid) 
l-(2-Tolyl)-3-(3-chloro-6-hydroxyphenyl)-2-tiuoarea 
l-((2-Hydroxy-4-aminophenyl)]-(3-phenyl)-iirea 
N-(2-Carboxy-4-trifluromethylplienyl)-N'-(3-chlorophenyI)urea 
10 N-(2-Carboxyphenyl)-N'-(2>dichlorophenyI)urca 

1- (2-Carboxyphenyl)-3-(2-Chloro-5-lrinuoromethylphenyI)urea 

2- [2-(3-(4-Broraophenyl)iiiBidol-4-trinuororaethylphenoxyJbenzoicacid; 
2-[2-(3-(4-Clilorophenyi)uieidoiphenoxy]benozicacid 

2-[2-(3-(4-Chloro3-(iiiflun)meUiyl)phenyI)ureido]phenoxy)benozicacid 
15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyI)phenyI|-N'-phenylurca 
N-[4-Carboxy-2-hydroxyphenyl]-n'-phenyliuea 
N-(2-Hydroxy-4-nitn)phenyl)-N'-(4-nitiophenyI)iiiea; 
I-(2-Carboxyphenyl)-3-(2.6-xylyI)urea 

20 I -(6-Carboxy-2.4-dichlorophenyI)-3-(2,4,6-trichlorophenyl)urca 
I -(2-CaiboxyphenyI)-3-(2^-dimethoxyphenyI)urea 
l-(2-Cart)oxyphenyl)-3-(2-methylphenyI)urea 
l-|(2-Hydroxyphenyl)-3-(2-methyl)-5-nitrophenyl]urea 
I -(2.5-Dichlorophenyl)-3-(2-hydroxy-4-niin)phenyi)urea 

25 l-(2-Caiboxyphenyl)-3-(4-chloro-2-inethy]photyl)urea 
N-(2-phcnylsulfonylaininophenyl-N'-phenyluiea 
N-(2-Hydroxy-4-iuirophenyI)-N*-(4-ethoxycarbonyIphcnyI)urca 
N-(2-Hydroxy-4-niirophenyI)-N*.(2-ethoxycarbonyIphenyl)urea 
N-(2-Hydroxy-4-nilrophenyI)-N'-(3-ethoxycarbonyIphenyl)urca 

30 N-(2-Hydroxy-4-niirophenyI)-N*-(4-phenyIphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-njtrophenyI)-N'-(4-propylphenyl)urea 
N-(4-Trinuromeihyl-2-(4-nitrobenzenesulfonyl)aininol-N'-phcnylurca 
N-(3-CarboxyphenyI)-N'-2-hydroxy-4-nitropheny])urea 

35 N-(4-Trinuroineihyl-2-(methyIsulfonyl)ainino]-N'-phenylurea 
N-{2-Hydroxy-4-nitrophenyl)-N*-f2-(isopiiopyI)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2.6-dimeihylphenyl)urca 
N-a-Hydroxy-4-niirophenyl)-N-(2-nuoio-5-niirophenyl)urea 
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N-(2-Hydroxy-4-niirophenyI)-N'-(2-chloro-5-lrifluromcihylphcnyJ>urca 
N-(2*Hydroxy-4-mtrophenyl)-N'-(2'mcthoxy-4-niurophcnyl)urca 
N-(2-Hydroxy- 1 -napihyl)-N*-(2-phenylphcnyl)urca 
N-(2-Hydroxy-5-ethylsullonylphenyl>-N-(2-brom()phcnyI)urca 

5 N-(2-hydroxy 3,4 dichlorophenyl )-NX4-phenylphcnyI)urca 
N-(2-hydroxy-3-naphlhyl)-N'-(2-mcihoxyphenyl)urea 
N-(2-hydroxy-3-naphlhyl)-N*-(2-phenylphenyl)urca 
N-(2-Hydn)xy-3-naphlhyl)-N*-(4-meihoxyphenyl)urea 
N-(2-Hydroxy-3-naphthyl)-N*-(3-trinuon)methylphenyl)urea 

10 N-(2-Hydroxy-3-naphlhyl)-N'-(4-phenylphenyl)urea 

N-I2-(2-Carboxyphenylsuironylamino)phenyI|-N'*(2-bromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N-(2-methoxyphenyl)uiea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-iiiedioxyphenyl)uiea 
N-(2-Hydroxy-3-phenylphenyI)-N'-(3-triflouromeihylphenyl)urca 

15 N-(2-Hydroxy-3-phenylphenyI)-N*-(2-phenylphenyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N*-(4-phenyIphenyl)urea 
N-(2-((2,S-Dichlorothien3-yl)sulfonylamino]phenyl)-N*-(2-bromophenyl)urca 
N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2,4 dimethoxyphenyDurea 
N-(2-Hydn)xyJ,4-dichlorophenyl)-N'-(2-chloro-5-trinori)rnelhylphcnyl)urea 

20 N-(2-Hydroxy-3-naphihyl)-N'-(2,4 dimethoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N-(2-chloro-5-irifluoromeihylphenyI)urca 
N-(2-Hydroxy-3 phenylphenyl)-N-(2.4-dimethoxyphcnyl)urca 
N-(2-Hydroxy-4-isopropyIphcnyl)-N'-(2,4-dimcihoxyphcnyl)un:a 
N-(2-HydmxY-3-phenylphcnyIVN'-(2-chloro-5-irinuoromcihylphcnyl)urcu 

25 N-(2-Hydroxy-5-nilrophenylVN'-{2.4-dimeihoxyphcnyhurca 

N-(2-Hydroxy-5-niirophenyl)-N*-(2-chloro-5-lrinuori>meihylphcnyl)urcii 
N-(2-Hydruxy-3-cyanophenyl)-N*-(4-mcthoxyphcnyl)urca 
N-(2-Hydroxy-3-cyanophcnyI)-N-(4-phcnylphenyl)urca 
N-{2-Hydn>xy-3-cyanophenyl)-N -(2.4 dimcihoxyphcnyl lurca 

30 N-(2-Hydroxy-3-cyanophenylVN-(2-chloru-5-trilluoronKlhylphcny))urca 
N-f2-Hydroxy- 5-phenylphcnyl)-N'-(2-methoxyphcnyl>urca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N'-(4-mcihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phenylphcnyl)-N"-(3-trit1uoroTnethylphcnyr)urca 
N-(2-Hydroxy- 5-phcnylphenyl)-N'-(2-phcnyIphcnyl )urea 

35 N-(2-Hydn>xy-S-phenylphcnyl)-N*-(4-phenyiphcnyl)urca 
N-(2-Hydroxy-5-phcnylphenyl)-N'-(2,3-dichlorophenyl)urca 
N-(2-Hydroxy-5-phcnylphcnyr)-N*-(2,4-dimeihoxyphcnyr)urca 
N-(2-Hydroxy-5-phcnylphenyn-N-(2-chloroo-uilluoromcihylphcnyl)urca 
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N-a-Hydroxy-5-cihylsullonylphcnyI)-N'-(4-mcih.)xyphcnyl)urca 

N-(2-Hydmxy-5-eihyl.sullonylphcnyl)-N'-(3-lrinunnmicihylphcnyl)urca 
N-f2-Hydroxy-5-eUiylsullonylphcnyl)-N'-(2-phcnylphcnyl)iirca 
N-(2-Hydroxy-5-eihylsuHonylphenyI)-N-(4-phenylphcnyI)urca 
N-a-Hydnixy-5-eihylsullonylphenyI)-N'-(2.4-dimcihoxyphenyl)urca 

N-(2-Hydroxy-5-eUtyLsullonylphcnyI)-N-(2-chlonKS-irinuoromcO,y|phenyl)urea 
N-r2-Hydroxy-3.4-dichIorophcnyll-N-f2.4 dimcihoxyphcnyl) urea 

N-|2-Hydroxy.3.4-dichhm,phcnyI|-N-.(2-chlom-5-irinuoromcihyIphenyI|ui«^ 
N-r2-Hydroxy-3-naphU»yl|-N'-|3.|rinuoit)meihylphcnyl|urea 

Chemntaxis Atcjjy • 

•n>e in vim inhibiU)ry properties of these compounds Were determined in the 
neutrophil chemotaxis assay as described in Cm^y Protocols in Immunology, vol I. SuppI 
I. Umi 6.12.3.. whose disch,surc is incorporated herein by reference in its enUrety 
Neutrophils where isolated Imm human blood as described in Cunent Pmtocols in 
Immunology Vol I. Suppl I Unit 7.23. 1 . whose disclosunr is incorporated herein by 
leteienCfe m its entirety. THe chemoattractants IL-8. GRO-a GRap. GRO-yand NAP-2 
where placed in the bottom chamber of a 48 multiwell chamber (Neuro Probe, Cabin John 
MD)ataconceniraiion between 0.1 and lOOnM. The tw,, cham ben. where .separated by a 
Sum polycarbonate niter. When compounds of this invention were u^sied. they where mixed 
with the cells (0.001 - 1 (XX) nM) just prior u> the addition of the cells to the upper chamber 
hicubauon was allowed to pnKccd for between about 45 and 90 min at about 170C in a 
hum.d,f.ed incubator with 59f CO2. At the end of the incubation u,e polvcartxmate 
membrane was removed and the top side washed, the membrane was then .sunned using the 
D.II Quick suiining protcKoI (Baxter Pr«HlucLs. McGaw Park. IL. USA.. Cell which had 
chcmoiaxcd ,0 ihc chcmokme were vusually counted asing a micnnscopc. Generally, four 
liclds where counted lor each .sample, these number where averaeed u, ,ivc the average 
number of cells which had migrated. Each sample wa.s tasted in triphcate and each compound 
repeated at least four times. To certain cells (p„.s,„ve control cells, no ompound wa.s added 
the.se cells repre.sent the maximum chemoiaciic re.sp.,nse <,f the cell.s. In the ca.se where a 
negauve control (un.stimulated) was de.sired. no chenu,kine was added ,0 the b<Hu,m chamber 
THe dmerence between the pcxsitivc control and the negative comrol represents the chemotacuc 
activity of the celLs. 



Elasta.se RplcraopT^sfflY 

The compound.s oi this invention where tested for their abihtv to prevent Ela.sia.se 
release Irom human neutmphils. Neuu-ophils where i.so!ated Imm human MockJ as described in 
Current ProHKols in Immunology Vol I. Suppl I Unit 7.23. 1 . PM.Ns (» XK x cells 
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suspcnded in Ringers SoluUon (NaCI I IK. KCI 4.S6. NaHC03 25. KH2P04 1.03. Glucose 
1 1 . 1 . HEPES 5 mM. pH 7.4) where placed in each well of a 96 well plate in a volume ol SO 
ul. To ihis plaic was added the icst compound ((MK)I - KXX) nM) in a volume ot 50 ul, 
Cytochaiasin B in a volume ol 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 

5 These cells where allowed lo warm (37 ^^C, 5% C02, 95% RH) for 5 min before IL-8, 

GROa. GROP. GROy or NAP-2 at a final conccniralion of 0.0 1 - KKM) nM was added. The 
reaciion was allowed to proceed for 45 min before the % well plate was centrifuged (K(X) xg 5 
min) and UXl ul of the supemauint removed. This suppematani was added lo a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc-Aia-Ala-PnvVal-AMC. Nova 

10 Biochem. La JoUa: CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (CytoOuor 2350. 
M illipore. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 221 4027 ( 1 979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-PnvVal-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiment 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
.skilled in the arc can. using the preceding description, utilize the present invention to its fullesi 
20 extent. Therefore the Examples herein arc to be consurued as merely iUu.surative and not a 

limiuition of the scope of the pre.sent invention in any way. The embodiments of the invention 
m which an exclusive pmpcrty or privilege is claimed arc defined as follows. 
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I A mclhod oi ireatins a cheniokinc mediated disease siaic. wherein the chemokine hind.*; 
10 an IL-8 a or p receptor in a mammaJ. which comprises administering to said mammal an 
efl'eaive amount of a compound of the formula: 



(I) 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
Rl is independenUy selected from hydrogen: halogen: niUD: cyano: halosubstituied C|. lo 
alkyi; Ci-ioalkyl; C2-ioalkenyl: Ci-ioalkoxy: halosubstituted C|-ioalkoxy: azidc: 
S(0),R4: hydroxy: hydroxy Ci^yl: aryl: aryl Cm alkyI: aryl(.xy: aryl Cm alkvloxy: 
heieioaryl: heteioaiylalkyl: heterocyclic. heterocycUc Ci^yl: hetcroa^yl C1-4 alkyloxy: 
aryl C2-10 alkenyl; heteiuaryl C2.10 alkenyl; heierocyclicC2- 10 alkenyl: NR4R5: C^ 10 
alkenyl C(0)NR4R5: C(0)NR4R5; C(O)NR4R|0: S(0)3H: S{0)3R8: Cm,, alkyI ' 
C(0)R 11 : C2- 10 alkenyl C(0)R 1 1 ; C2- io alkenyl C(0)OR j 1 ; C(0)R 1 1 : C(OK)R | r. 
0C(0) Ri I : NR4C(0)Ri i: or two R| moieues together may form 0-(CH2)sO- iir a 5 to 6 
memhercd unsaturated ring: 
I is 0. or an integer having a value of I or 2: 
20 s Ls an integer having a value of I to 3: 

R4 and R5 are independenUy hydrogen, optionally .subsuiutcd C1-4 alkyl. optionally 
sub.sututcd aryl, optionally .subsUiuted aryl C|-4alkyl. optionally suhsutuicd hcicriKin l. 
optionally suh.<:tituted heteroaryl Ci^kyl. heterocyclic. hetcnK-ydic C1.4 alkyl. 01 R4 
and R5 together with the nitrogen to which they are attached form a .5 to 7 mcinbcr nni: 
25 which may opUonally comprise an additional heteroatimi .selected from O/fi/S: 

Y i.«; independenUy selected from hydwgen: halogen: nitn>: cyano: halo.suhsuiuted C|. ki alkyl: 
C MO alkyl: C2. 10 alkenyl: C i . 10 alkoxy: halosuKsututcd C m » alkoxy: a/.ido: .S( ( )»,R4: 
hydroxy: hydroxyC 1 -4alkyl: aryl: aryl C I-4 alkyl: aryloxy: aiylC 1-4 alkyloxy: hcioruar> I: 
hcicroarx'Jalkyl: hetcroar>'lC|-4 alkyloxy: heterocyclic. hctcrtKyclicC|.4alkyl: ary l C ^- 10 
alkenyl: heteroaryl C2- 10 alkenyl: hctcn)cyclicC2- 10 alkenyl: NR4R5: C2. in ;Jkonyl 
C{0)NR4R5: C(0>NR4R5: C(0)NR4R 10: S(0)3H: S(0)3Rs: Cmo alkyl C(0)R 1 1 : 
C2-|(» alkenyl C(0)Ri |: C2-|() alkenyl C(0)ORi 1 : C(0)R| |: C(0)0R|2: OC«()i R 1 1 : 
NR4C(0)R| 1: or two Y moieues together may form 0-(CH2).sO- or a 5 to 6 memhercd 
unsauiratcd ring: 
3.^ n is an integer having a value of I to 3: 



WOMOSIST 



PCT/D8M/A2M0 



- IO(J- 

m is an integer having a value of I lo 3: 
R8 is hydrogen or Cm alkyi: 

R 1 0 is C I - 10 aikyi C(0)2R8: 

Rn is hydrogen. Ci-4 alkyl. optionally subsiiiuicd aryl. opiionally subsuiuicd aryl CMalkyl. 
5 opuonally subsUluied heicn>aiyl. opuonally suhsuiuicd heieroaryl C i -4alkyl. opiionally 
subsiiuiicd heterocyclic, or opiionally subsiiiuicd hcienKyclic C|.4alkyl; 
R 12 is hydrogen. C i - 1« alkyl. opuonally subsiiiuied aryl or opiionally sub.suiutcd arylalkyi: 
or a pharmaceuiically acceptably salt thereof. 

10 2. The method according lo Claim I whcicin ihc ionizable hydrogen has a pKa of 3 lo 1 0. 

3. The method according lo Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SRo 
-0R2. -NHrC(0)Ra. -C(0)NR6R7. -NHS(0)2Rb. -S(0)2NHRc. NHC(X)NHRb. or 
letiazolyl; 

15 wherein R2 is a substituted aryl. heieroaryl. or heterocyclic moiety which ring has the 

functional raoieiy providing the ionizable hydrogen having a pKa of 10 or less: 

R6 aiid R7 are independenUy hydrogen or a C i .4 alkyl group, or Rft and R7 together 
with the nitrogen 10 which they are attached form a 5 to 7 member ring which ring may 
opiionally contain an additional heicroatom which heieroaiom is .selected from oxygen, niuxigen 

20 or sulfur, 

Ra Is an alkyl. aryl. aryl CMalkyl. hetcrnaiyl. heieroaryl CMalkyl. heteriK-yclic. or a 
hcieriK'yclic C|^kyl moiety, all of which may be opiionally substituted: 

Rb is a NR6R7, alkyl. aryl. aryiCi^kyl. arylC2-4alkcnyl. heieroaryl. 
heicroarylCi^lkyl. heicroaryIC2-4 alkenyl. heterocyclic, heterocyclic C|.4alkyl. heterocyclic 
25 C2-4alkenyI moiety, camphor, all of which may be opiionally suKstiiutcd one 10 thrce times 
independently by halogen: niuo: hahwubsiituicd C 1 .4 alkyl : C | -4 alkyl: C | -4 alkoxy: 
NR9C(0)Ra: C{0)NR6R7. S(0)3H. or C(0)0C|.4 alkyl: 

Ry is hydrogen or a C | .4 alkyl: 

Rc is alkyl, aryl. arylCi^lkyl. arylC2-4alkcnyl. heieroaryl. hcieroar\'IC|-4alkyl. 
30 heteroarylC2-4alkenyl. heicnMrvclic. hcteriKyclic C | .4alk yl. or a hcicrocyclic C2-4alkenyl 

moieiy. all of which may he «ipiionally .suksiiiutcd one to ihrcc limes independently by halogen, 
nitro. halosubsiituted C 1 -4 alkyl. C | .4 alkyl. C | -4 alkoxy. NRqCfO^Ra- CcOlNR^R?. 
S(0)3H. or C(0)OCm alkyl. 

35 4 The method according to Claim 3 wherein the R2 is optionally suksiiiuicd one to three 
times by halogen, nitro. halosubstiiuied C 1 . 1 0 alkyl. C 1 . | alkyl. C | . | » alkoxy. hydroxy. 
SH. -C(0)NR6R7. -NH-C(0)Ra. -NHS{0)Rb. S(0)NR6R7. C(0)0R8. or a icirazolyl ring. 
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5. Hie method according lo Claim 3 wheicin R is OH. -NHS(0)2Rb or C(0)OH. 

6 The method according lo Claim I wherein R | is halogen, cyano. niiro CF3 
C(0)NR4R5. alkcnyl C(0)NR4R5. C(0) R4R|(). alkcnyl C(0)0R|2. heicroaiyl. 
heicroaiylaikyi . hctemaryl alkcnyl. or S(0)NR4Rs. 

7. The meUiod according 10 Claim I wherein Y is halogen. Cj .4 alkoxy. opUonally 
subsuiuicd aryl, optionally substituted arylalkoxy. methylene dioxy. NR4R5. thioC Malkyl 
ihioaiyl, halosubsututed alkoxy. optionally substituted Ci^yl. hydroxy alkyl. 

8. TTie method according to Claim I wherein R is OH. SH. or NHS(0)sRb and R| is 
substituted in the 3-posiuon, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

9. The compound according to Claims I or 8 wherein Y is mono:substiiuted in the 2'- 
Pi)suiun or 3'- position, or is disubstituicd in the 2'- or 3'- position of a monocyclic ring. 

10. TTic compound according to Chums l,8or9wheix5innamdman!eachequaIto 1 or 
more. 

11. The method according to Claim 1 wheicin R is a carboxylic acid, and R| ishydrogen 
or R 1 IS .substituted in the 4-po.sition. 

12. The mcih.Klacc.,fding to Claim I wherein the mammal is afflicted with a chcmokinc 
mediated di.sca..c .selected Imm p.soria.sis. or atopic dennatiiis. asthma, chnmic oKstructivc 
puJm(.nar)' d..sca.sc. adult rcspirai«o^ distress .syndrome. arthriu.s. inllammaiorv bowel di.sea.sc 
Cn,hns di.scasc. ulcerative coliti.s. .septic .shock, endoioxic shock, gram negative .sep.sis toxic 
shock .syndrome. sin>kc. cardiac and renal rcpcrlusion injuo'. glomerul,Kncphriti.s. or 
thromb«isis. alzheimers disea.se. graft vs. ho.si reaction, or allogralt rejections. 

1 3. The meUiod acceding to Claim I wherein the compound, or a phamiaccuticallv 
accx'patabic salt Ls: 

.N-(2-Hydroxy-4-nHrophcnyI)-N-(2-meUn)xyphcnyl)urca 

N-(2-Hydn)xy-4-nitn)phcnyn-N"-(2-bromophcnyl)urca 

N-f2-Hydroxy-4-nitrophcnyl)-N--(2-phenylphenyl)urca 

N-f2-Hydroxy-4-niirophenyl>-N'-(2.meUiylthiophcnyl)uica 

N'-(2-Hydroxy-4-niirophcnyl)-N-f2.3-djchlorophenyl)urea 

N-f2-Hydroxy 4-nitro phenyl) N -(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N*-(2.3-meihylcncdioxyphenyl)urca 
N-(2-Hy(lroxy-4-niirophcnyl)-N'-(2-mcih()xy-3-chlorophenyl)urca 
N-(2-hydn)xy 4-niin) phenyl) N*-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N*-(broraophenyl)urea 

5 N-(2-HydroxY-3-glycincmeihylesien:arbonylphenyl)-N'.(2-bromophenyl)urea 
N-(3-Nilro-2-hydroxyphenyl)-N'-(2-hn)mophenyl)urea 
N-(2-Hydri)xy-4-cyanophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyl)-N*-(2-bromophenyl)urea 
N-(3-Cyano*2-hydruxyphenyl)*N'-(2-bromophenyl)urea 

10 N-(2-Hydn)xy-4-cyanophenyI)-N'-(2-methoxyphenyl)urea 
N*(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylpheny0urea 
N-(2-Hydorxy-4-cyanophenyl-N-(23-dichlorophenyl)uiea 
N-(2-HydroxY-4-cyanophenyl)-N'-(2-raelhylphenyl)urea 
N-(2-Hydroxy-3-cyano-4-melhylphenyl)-N-(2-bromophenyI)urca 

15 N-(4-Cyano-2-hydroxyphenyl)-N*-(2-mfluoronieihylphenyl)urca 
N-(3-Trinuoromeihyl-2-hydroxyphenyI)-N*-(2-bromophenyl)urca 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl>-N'.(2-bn)mophenyI)urea 
N-(2-hydroxy 4-niiro phenyl) N -(2-iodo phenyl) urea 
N-(2.hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 

20 N-(2-phenylsulfonan)idoV4-cyanophenyl'N'(2-bronnophenyl)urea 

(E)-N.|3-[(2-Aminocarbonyl)ethenyI^2-hydroxyphenyl^N'-(2-bromophenyI)uIBa 
N-f2-HydroxY.3.4-dichlorophenyl)-N'*(2-mcih()xyphcnyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyl)-N-(2-phenylphenyl)uiea 
N-(2-Hydmxy-3,4-dichlorophenyl)-N-{23-dichlorophenyl)urea 

25 N-(2-Hydroxy-5-niirophenyl)-N*-(2,3-dichlorophcnyl)urca;or 
N-(2-Hydroxy-3-cyanophenyl)-N*-(2.3 dichlomphcnyDurea. 

14. A compound of the formula: 




M ) E is opiionully sclccied from 
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• ■• the asterix *dcniuinc 

point of attachment of the ring; wherein at least one E ring is present; 

or a phaimaceiuically acceptably salt thereof. 

15. A phaimaceuUcal composition comprising a compound according to Claim I4anda 
phaimaceutically acceptable earner or diluent. 

16. A method of treating a chemokine mediated disease siaic. wherein the chemokine bind<; 
to an IL-8 a or 3 receptor in a mammal, which comprises administering to said mammal 
effective amount of a compound of the formula according to Claim 1 4. 

17. A compound of the formula: 

(Y)n 



I an 



N 
H 



(II) 



wherein 
X is oxygen or sulfur: 

R i.s any functional moiety having an itmizabic hydrogen and a pKa i.f 10 or less- 

Rl 'S'ndepcndenUy selected from hydrogen: halogen: nitro:cyano:halasuhsiiiutedCi w 
alkyl: C MO alkyl: C2- 1 o alkenyl: C |- , „ alkoxy: halosubstituuid C| . |() alkoxv: azidc 
S(0),R4: hydroxy: hydroxyC|-4alkvl: aryl: aryl Cm alkyl: aryloxv: aivIC|.4 alkvloxv 
hcieroaryl: heu:n«irylalkyl: heien>cyclic. heic,ocydicC|-4alkyl: hcujn)arvlC,-4 alkvloxv: 
ar>'l C2- 10 alkenyl: heteroaryl Cj.w alkcnyl: heierocyclicC^. |„ aikcnvl NR4Ry C- |o 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio: S(0)3H: SrO^Rs: €,.,(, alkyl " 
C{0)R n : C2- 1 (» alkenyl C(0)R 1 1 : C2- 1 » alkenyl C(0)OR | ) : C(0)R 1 1 : C(0)OR | - : 
OCfO) R| i: NR4C(0)Ri j: or two R | moieties together may form 0-(CH2)sO- or .S m (, 
mcmhcrcd un.saiuraicd ring: 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are indcpcndenUy hydrogen, optionally substituted Cm alkvl. optionally 
subsuujied aryl. optionally sub.siitutcd aryl C| wjalkyl. optionally .sub.suuited hctcroan I. 
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opiionally subsiiiuied heieroaiyl Ci-4alkyl, heterocyclic. heiCRKyclicC|.4 alkyl. or R4 and 
R5 ii)gether with ihc nitrogen 10 which ihcy arc auachcd ftirm a 5 in 7 mcmhcr ring which 
may optionally comprise an additional heieroaiom selected from 0/N/S; 

Y is independently selected from hydrogen: halogen; niin); cyano: halosubsuiuied C|. 10 alkyl: 
5 C I - 1 0 alkyl; C2- 1 0 alkenyl; C i . 10 alkoxy; halosubsuiuied C m 0 alkoxy : azidc: S(0)|R4: 
hydroxy: hydroxyCi^kyl; aryl; aiyl C1.4 alkyl: aryloxy: arylC|-4 alkyloxy: hcieroaryl: 
heteroarylalkyl; heteroaiylCM alkyloxy; heterocyclic. heicrocyclicC|-4alkyl: aryl C2.10 
alkenyl: heteroaryl C2.10 alkenyl; heterocyclicC2-io alkenyl: NR4R5: C2- lo alkenyl^ 
C(0)NR4R5: C(0)NR4R5: C(0)NR4RlO; S(0)3H: S(0)3R8: C|-|() alkyl C(0)R u : 
10 C2-I0alkenyl G(0)Ri |: C2. 10 alkenyl C{0)ORi i:C(0)R| 1: aO)OR|2: OC(0) R| i: 
NR4C(0)R 1 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring; 

n is an integer having a value of 1 to 3; 

m is an integer having a value of I to 3: 
15 Rg is hydrogen or C 1 .4 alkyl; 

R 10 is C 1 . 10 alkyl C(0)2R8: 

Rl I is hydrogen. Cm alkyl, optionally substituted aryl. optionally substituted aryl C|.4alkyl. 
optionally subsUtuted heteroaryl. opUonaUy subsUtuied heteroarylCi.4alkyl, optionally 
substituted heteroqrclic. or optionally .substituted heterocyclicC 1 .4alkyl: 
20 Ri2 Is hydrogen, Cmo alkyl. optionally substituted aiyl or optionally substiiuicd an'lalkyi: 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 17 and a 
pharmaceutically acceptable carrier or diluent. 

25 

19. A mcihod of treating a chcmokinc mediated di.sca.sc .tiaie. wherein ihe chcmt)kino bmd.N 
to an IL-X a or ^ receptor in a mammal, which compri.sc.s administering 10 said mammal an 
effective amount of a compound of the formula according to Claim 1 7. 

30 20. A compound of the formula: 




NHS(0)2Rb 



wherein 



X is oxygen or sulfur; 
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Ra is an alky. ao^l. anrC,^,,. tocma,,,. te„«^,c,^,, 

Rb .s NR6R7. alkyl, ao-l. arylC,^alk,l. arylCj^lteny,. heu:„«„vl. Irac^K-, ialkvl 
hetcr«aTylC2-4alkenvI heicr<icvHir nri,».» ^ - '"'«^"'*ryi^- 1 .4aJkyl. 

^«9aO)R.;C(0)NR6R,.S(0,,H.„^C(OHK/4a.ky^ ' 
R« »d R7 are to*p«,*m,y hy,^j,„ „, , ^ ,.4 j„,„p .„ 

s«.K,*cHrt„,„.y:r:rryi:::::r™""=^'"'"-^^^^ 

R9 IS hydrogen or a C I ^ alkyl; 

15 ^<°'''<*'')*<'Wiy<lroxyC|^kyl aivl an,ir, -.11, , . 

, ^ '-2- '0 aiKenyl, heierocyclicCa. 10 alkenvl- NRaR<i- r-* •» 

I is 0. or an integer having a value of I or 2: 
s is an inieger having a value of I lu 3: 

25 subsuuitedaiyl.opiionaUvsubsuiuiedarvlCi^lkvi » >' "P"«^"'»"> 

opuonally subsmuu^d he.eroao', C, ^kyl. hcu.„Kvdic. hcu^nKvclicC. 7.,Ir p . 
R5 logcthcr wilh the nitrogen to which thev .rr k . -» ""'>'• ^4 and 

.. """^y'^^"^*'edlonna5in7mcmhcrrincwhich 

Y IS indepcndemly selected from hvdmccn- h^ina^o- „ . 

l-Hl aiKyi. C2-in alkenyl. Cmo alkoxy: halosubsutuicd Ci ki alkoxv ./„i . c/n d ' 
hydroxy: hydf«xvC|^kvl:arvl arvlCi ^.ikvi- , •'^^0'«R4: 

*„>^: C2.,„ alkcnyl: te«™cyd,c C2. „, ato^ 

C,0,NR4R5: C<0,NR4R.,: C,0,NR4R,„: S(0,,H: S,0„R«: CMoalWI C O R 

n is an integer having a value ol I lo 3: 
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m is an integer having a value of I lo 3; 
Rk is hydrogen or C M alkyi: 
RloisCi-ioalkyl aO)2R«; 

Rl I is hydrogen, C1.4 alkyl. opUonaliy subsUtutcd aryl, opiionally subsutuicd aryl Ci-4alkyl 
5 opiinnally subsututcd hcicroaryl. optionally substiiutcd heieroaiyl C | ^kyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic C|.4alkyl: 
R 12 is hydrogen. C i . 1 0 alkyl, optionally substituted aiyl or optionally substituted arylalkyl: 
or a phaimaccutically acceptably sail thereof. 

K) 21. The compound according to Claim 20 wherein R | is substituted in the 3-posiuon. the 
4- position or di substituted in the 3.4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disubstituted in tijc 2'- or 3 - position of a monocyclic ring. 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nilro 2-(phenylsulfonylamino)phenyl)-N -phenyl urea 

N-l(2-PhenylsuUamido) 4-cyanophenyl]- N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2.( Amino suUonyl siyiyi) phenyl) N -(2-bn»mo phenyl) urea 
2-1(3.4 Di-metiioxyphenylsullonyl)amino| phenyl) N'-(2-bromo phenyl) urea 

23 N-(2-((4-AceiaraidophenyI.suIlonyl)amino| phenyl) N -(2-br*)mo phenyl » urea 
N-(2-( Ammo .sullonyl (2-djiophcne) phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (3-iolyl) phenyl) N -(2-bromo phenyl) urea 1 
.N-(2-( Amino .sulfonyl (R-quinolinyl)) phenyl) N -(2-bromo phenyl » urea 
N-(2-(Amino sulfonyl benzyl) phenyl) N'-(2-bmmo phenyl) urea 

30 N-|2-((|2-frrinuoromeihyl)phenyl)sulfonyl|amino|phcnyI|-N'-<2-bmmophcnyl)urca 
N-(2-Bromophenyl)-N-|2-dimcthylamino.su)ri»nylamino|phcnyl|urca 
N-|2-(Phencihylsuironylamino)phenyl)-N*-f2-bronii)phenyl)urca 
N-|2-|(2-Acciamidn-4-mcihylihiazol-.S-yl).sunonylantino|phcnyl|-N'-(2-brnmt)phenyl)urc^ 
N-|2-|(2.3-Dichloroihicn-.S-y|)|.sullonyiamino)phcnyl|-N-(2-bromophcnyl)urca 

35 N-|2-|(3J-Bisuifluoromeihylphcnyl)suUonylamino|phenyl|-N-(2-bn)mophcnyl)urea 
N-|2-|(2-Ben2ynsullonylamino|-(.SltrinuoromeihyI)phenyl|-N-(2-hromophcnyl)urea 
N-|2-(2-f.3.Niirophcnyl)sulfonyIaminolphenyl|-N'-(2-bn)mophenyr)urca 
N-l 2-1 2-(4-Phenoxyphenyl ).sulfonylamino|phcnyl |-N'-(2-bromophenyl ) urea 
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N-||2-( 1 S)- 1 0-Camphi)rsullonyIamino|phcnyl|-N*-(2-broinophcnyl)urca 

N-||2-(IR)-IO-Cainph«)rsulfonylamino)phcny)|-N-(2-bromophcnyI)urca 

N-|2-|2-(2-Nim)-(4-irifluoromeihyl)phenyl)sulfonylaminoJphenyl-N-(2-bramophenyl)uic^ 
N-|2-(2-Ainino-(4-irinuon)nieihyI) phenyl) sulfonylamino] phenyll- N-(2- 
bromupbenyDurea : or 

N-(2-(amint)sulfonyl phenyl) 3-amino pbcnyl) N -(2-bromo phenyl) urea. 

27. A phannaceutical composition aimpnsing a compound acairding lo any of Qaims 22 
10 27 and a phaimaceutically acceptable carrier or dilueni 

28. A compound of the formulaT' 



n(Y), 



H / 



(Ic) 



wherein 

X is oxygen or sulfur: 

X I is oxygen or sulfur; 

R| is independently selected from hydrogen: halogen: nitio: cyano: halosubstituted Cmo 
alkyi: C|-|() alkyl: C2-ioalkenyl: Ci-ioalkoxy: halasubsiiiuted C|.|oalkoxy: azidc: 
S(0),R4: hydroxy: bydroxyCj^kyl: aryl: aryl Cm alkyl: aiyloxy: aryl Cm alkyloxy: 
hcicroar>'l: hctcmarylalkyi: heten)cyclic. hctcrocyclicCi^yl: hctcn)aryICM alkyloxy: 
aryl C2- lo alkcnyl: hcicroatyl C2. |(> alkcnyl: heterocyclic C2- 10 alkcnyl: NR4R5: Cx lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|0: S(0)3H: S(0)3Rx: Cj. |o alkyl " 
C(0)R 1 1 : C2- 10 alkcnyl C(0)R 1 1 : C2- i(i alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 
0C(0) R n : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
mcmbcrcd uasaiuratcd ring: 

I is (». or an integer having a value of 1 or 2: 

s IS an integer having a value of 1 to 3: 

R4 and R5 arc independently hydrogen, opuonally substituted Cm alkyl. optionally 
substituted ai>l. optionally .substituted aryl Ci^talkyl. optionally sub.siiiutcd hetcroarvl. 
optionally .substiiuicd hctcroaiyl C | ^ alkyl. hctertKyclic. heterocyclic Cm alkyl. or R4 
and R5 together with the nitrogen ti» which they arc attached form a .S 10 7 member ring 
which may optionally comprise an additional heicmaiom selected from CVN/S: 

Y is independcmly .selected from halogen: niiro; cyano: halosub.siituied C|. 10 alkyl: Cmo 
alkyl: C2- 1() alkenyl: Cmo alkoxy: halosubsQiuied C | . 10 alkoxy: azide: S(0)tR4: 
hydmxy: hydroxy C|^yl: aryl: ar)'l Cm alkyl: aiyloxy: aiylC m alkyloxv: hetcroarvl: 
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heieroarylalkyi: heieroarylCM alkyloxy: heiemcyclic. heicnKvcIic Ci^alkyl: ar>'l C2-I0 
alkenyl: hclcroaryl C2-l() alkcnyl: hcicrocyclic C2-l(> alkcnyl: NR4R5: C2-I() alkcnvl 
C(0)NR4R5; C(0)NR4R5: C(O)NR4Rl0: S(0)3H; S(0)3R8: Cmo alkyl C(0)R| 1: 
C2.IO alkenyl C(0)R| i: 02-10 alkenyl C(0)ORn: C(0)R| j: aO)ORi2: CX:(0) Ri |: 
5 NR4C(0)R 1 1 : or iwo Y moieties logeihcr may fom 0-(CH2)sO- or a 5 to 6 membercd 
unsaturated ring: 
n is an integer having a value of 1 to 2: 
m is an integer having a value of I to 3; 
RX is hydrogen or Cm aUcyl; 
10 R 10 is C 1 - 10 alkyl C(0)2R8; 

Rl I is hydrogen. C 1.4 alkyU optionally substituted aryU optionally substituted aryl C|.4alkyl. 
optionally substituted heteroaryU optionally substituted heteroaryl Ci^kyK optionally 
substituted heterocyclic, or optionally substituted heterocyclic CMalkyl; 
R12 is hydrogen, C|.|0 alkyl, optionally substituted aryl or optionally substituted aryialkyl: 
IS provided that: 

when n =1 than Y is substituted in the 2 - or 3*- position; 
when n =2 than Y is di-substituied in the 2'- 3 - position; 
further provided that 

when X| is S, m=l, R| is 4-cihyK and n=l than Y is not 2-mcthoxy: 
20 or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claint 26 wherein R | is substituted in the 3-posiiion. the 
4- position or di-substitutcd in the 3.4- position by an elecuon withdrawing moiety. 

23 28. The compound according 10 Claim 26 or 27 wherein Y is moni>-subsiiiuicd in ihc 2 - 
position or 3'- position, or is disubstitutcd in the 2* or 3' position ot u monocyclic ring. 

29. The compound according lo Claim 26 or 27 whcrcm n amd m arc each equal 10 I ni 
more. 

.^0 

30. A pharmaceutical composition comprising a compound according 10 any of Claim.s 
to 29 and a pharmaceutically acceptable carrier or diluent. 

31. A pnKCSs for producing a cyano phenol derivative of the formula: 
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OH 




Wherein R | is as defined for Fonnula (I) above, which mcihod comprises 



a) reacting a compound of the fonnula: 

OH 




wherein X is halogen 

5 wi& copper fl) cyanide, diraethylfonnamide, triethylamine and a caialyUc amount oi 
dimethylamino pyridine. 

32. The process according to Claim 31 wherein the lempcraiurc is about «) to about 8(» C. 
and X is bromine. 

10 
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AMENDED CLAIMS 

[received by the International Bureau on 16 3uly 1996 (16.07.96); 
original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromopllenyl)-^r-[2•Kiiraethyla^unoslUfonylaInino]pbenyl]llIea 
N-[2-(PhenethylsuIfonylaniino)phenyl]-N'-(2-bromophenyI)urea 
N-[2-[(2-Acetamido-4-raethyltbiazoI-5-yl)suIfonyIainino)phenyl]-N'-(2-biomophenyl)urea 
N-I2-[(23-Dichlon>thien-5-yl)]sulfonylaraino]phenyl].N'-(2-bromophenyl)urea 

5 N-[24(3.S-Bistrifluororoethylphenyl)sulfODylaroino)phenyl]-N'-(2-bromophenyl)urea 
N-(2-((2-Ben2yl)sulfonylaimno]-(5-trinuoromethyl)phenyIJ-NH2-bfomoph^^ 
N-[2-(2-(3-Nitiophenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonylainino]phenyl]-N'-(2-bromophenyl) urea 
N-[[2-(IS)-10Camphoisulfonylaniino]phenyI]-N'-(2-broroophenyl)urea 

10 N-[[2-(lR)-10<:amphorsalfonylaniino]phenyl]-N*-(2-bromophenyl)urea 
N-(2-I2-(2-Mtio-(4-!rifluoioixiethyl)plienyl)sulfonylamino]phOT 
N-(2-(2-Ainino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl)- N'-(2- 

bromopbenyOurea ; or 
N-(2-(aminosulfonyl phenyl) 3-aniino phenyl] N'-(2-bn>mo phenyl) urea. 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutically acceptable carrier or diluent 

26. A compound of the fonnula: 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur, 

25 Ri is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C mo 
alkyl; Ci-ioalkyI;C2-10allcenyl; Ci-ioalkoxy; halosubstituted C mo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi.4aIkyl: aiyl; aiyl Cm alkyl; aryloxy; aiyl C1.4 
alkyloxy; heteroaiyl; heteroaiylall^l: heterocyclic, heterocyclicCi.4alkyl; 
heteroaiylCM alkyloxy; aiyl C2-i0 alkenyl; heteroaiyl C2-I0alkenyl: heterocyclic 

30 C2-IO alkenyl; NR4RS; C2-IO alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rio; 
S(0)3H; S(0)3R8: Ci-i0alkylC(O)Rii;C2-10alkenylC(O)Rii;C2-l0alkenyl 
C(0)ORi 1 : C(0)Ri 1; aO)ORi2; 0C(0) Ri 1; NR4C(0)Ri 1; or two Ri moieties 
together may form 0-(CH2)sC)- or a S to 6 membeied unsaturated ring; 
t is 0, or an integer having a value of 1 or 2; 

35 sisanintegerhavingavalueof 1 to3; 



15 
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R4 and R5 are independently hydrogen, optionally substituted Ci^t alkyl. optionally 

substituted aiyU optionally substituted aiyl Ci.4alkyl, optionally substituted heteioaryl 

optionally substituted beteroaryl Cm alkyl. hetarocycUc, heterocyclic Cm alkyU or 

R4 and R5 together with the nitrogen to whfch they are attached form a 5 to 7 member 
5 ring which may optionaUy comprise an additional heteroatom selected from 0/N/S; 
Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io 

alkyl; C2- 10 alkenyl; C mo alkoxy; halosubstituted C mo alkoxy; azidc; S(0)tR4; 

hydroxy; hydroxy Ci.4alkyl; aryl; aiyl Cm alkyl; aryloxy; aiylCi-4 alkyloxy; 

heteroaryl; heieroaiylalkyl; heteroaiylCM alkyloxy; heterocyclic, heterocycUc Ci- 
10 4alkyl; aryl C2. 10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2. 10 alkenyl; 

NR4R5; C2-l0alkenyl C(0)NR4R5; QONIURs; C(O)NR4Rl0; S(0)3H; SCOsRg; 

Cmo alkyl C(0)Ri i; C2-IO alkenyl C(0)Ri 1; C2.10 alkenyl C(0)ORi 1; C(0)Ri 1 ; 

C(0)0Ri2; 0C(0) Ri 1 ; NR4C(0)R 1 1 ; or two Y moieties together may fom 

0'(CH2)^0- or a 5 to 6 membered unsaturated ring; 
IS n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or Cm alkyl; 
RlO is Ci-10 alkyl C(0)2R8; 

Rl 1 is hydrogen. Cm alkyl, optionally substituted aryl, optionally substituted aryl 
20 C 1 .4alkyl, optionally substiuited heteroaryl, optionally substituted heteroaryl C 1 . 

4alkyl, optionaUy substituted heterocyclic, or optionally substituted heterocyclic Ci- 
4alkyl; 

R12 is hydrogen, Cmo alkyl, optionally substituted aryl or optionally substituted aiylalkyl; 
provided that- 

25 when n =1 than Y is substituted in the 2 - or 3 - position; 

when n =2 than Y is di-substituted in the T- 3'- position; 
further provided that 

when X 1 is S, m=l, Ri is 4-ethyI, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an elecu-on withdrawing moiety. 

28. The compound according to Qairo 26 or 27 wherein Y is mono-substituted in the 2- 
35 position or 3 - position, or is disubstituted in the 2' or 3* position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein namd mare each equal to 1 or 
more. 
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30 A phannaceutical composition comprising a compound according to any of Claims 
26u,29andapharmaceuticaUyaccepiablecairicrordiIuenL yo'Claims 



5 31. 



A prc^ for producing a cyano phenol derivative of the formula: 




wheiBin R, is as defined for Formula (1) above, which method comprises 
a) reacting a compound of the formula: 



' Wherein X is halogen 

15 
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n FuiUier documcnu are listed in the cuiuinuaiitm of Bim C. Q See ptuem iainily aimcK. 
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INTERNATIONAL SEARCH REPORT 



lm«nialional applicatioQ No. 
PCTA;S96AI2260 



Bos 1 ObMrratiotts where certain claims were found unsearchable (Condnualion of item 1 of first sheet) 


Hus wtti 


national icpoit has not been otablishod in napixt of certain claims under Article ITCMa) for the IbttowiQg icasons: 


1. 


□ 


CUmsNos.: 

becauae thqr relate to subject matter not required to be searched by this Aulhurily. namely: 




□ 


because th^ velste to pam of the international applicaijon that do not comply with the presc^^ 

eil out no neuiinfffiil intenulioiul lesnph csn gai ■ niit ■iim'Ilinnllu~ 


3. 




Claims Nos.: 10, 27(renumbefcd 25). and 30 

MtMHOK' uvy are cBims ana are noi uiaiiea m acconsuioe wan tiie secomS aniS tnud MHli!Hi.xs of Rule 0.4(a|. 


Bos 11 i 


MscrvstboB where imSiy of faivcatkm b bcynx (Continuatton of itcn 2 of first sheet) 


This lata 


noatioaal Searching Authority found muhipte inventions in this international application, as follows: 






iiae See Extra Sheet 


1. 


□ 


As all retpiirpd additional search fees were timely paid by the applicam. this international search report covers all searchable 
elaotts. 


2« 


□ 


As all searchable claims could be searched without clliirt justifying an additional fee, this Authority did not invite payment 
of any additional fee. 


3. 


□ 


As only some of the required additional scaa*h tecs wcrv litncly paid by the applicant, this international search report coven 
only those clahns for which fees were paid. siKxiHcally claims Nos.: 


4. 


Pxl No requued additional search fees wem timely paid by ihe applicant. Consetjuenily, this intemstional search repoit is 
restricted to the invention fiist mentioned in the clauns; it is covered by claims Nos.: 
1-9, U-27 renumber to 25, 38 renumber to 26 and 27-29. 


Rcnurk 


on PMCtt The additional search foes wene accompanied by the appUcanl's protest. 

n No protest accompanied the payment of additional search fees. 
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INTERNATIONAL SEARCH REPORT 



Interaationfll application No. 



B. FIELDS SEARCHED 

Eleotnmie data basea oonsulted (Name of data base and where pfacUcable lerms used): 
STN: RECISTRY(STRUCTURE). CA 

acaicfa lenna: cfacmokine, intciieukin, IL-8, psoriasis, dcnratilis, asthma, aithritis, colitis, septioemia. stroke, 
fepcrfijsioo, tfarmnbosis, ahheimer*s disease, graft vs. host, aUogfaft rejectioo 

BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
lUi ISA ftnmd mult^ invcntiona as foUowa: 

L daims 1-13. 20-24, 27(reniimbefcd 25). 28(renumhcned 26). 27-30. drawn to methods and compounds thereof 
n. Clainis 14 and 15, drawn to eompounds and a pharmaceutical composition 
m. Claim 16. drawn to a method 

IV. Claims 17 and 18, drawn to compounds and a pharmaceutical corapoaition 

V. Claim 19, drawn to a method 

VL daima 31 and 32» dnwn to a process for making compo un d s 

The inventions listed as Groups l-Vl do not ndale to a single inventive concept under PCT Rule 13.1 because, under 
per Rule 13.2, th^ bck the same or corresponding special technical features for the following reasons: There are 
tfaiee diffBRflt groups of compounds claimed with each giuup having basic structUKs considerably diflerent than the 
othen. AlUiougb tU of the eompounds (except those in the last two claims) have a common urea core, the vananee m 
cuboeyelie and heterocyclic rings of the core results in each group of compounds being distinct fiom the others. Ibis 
b fitrther made evident by the &ct that the xkiliod artisan would not expect that the compounds of the three groups 
would have aimilar biological activity. Clearly, the thnx groups of compounds and pharmaceutical compositions, and 
the co r rc apond i n g grot^ of methods, do not have a common technical feature and therefore lack uruty of invention. 
Applieant should note that two seu of clainis were numbered 27 arul 28. Since it appears that the first set of elainu 
wtn intcftdrd to be mmd»ered 25 and 26, all four cbiins have been examined for bck of unity. 
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